Studies on Plant Bile Pigments by Kufer, Werner & Scheer, Hugo
v < C ~ 4 
f \ ^ /> \ 
ZEITSCHRIFT FÜR 
NATURFORSCHUNG 
SECTION C 
B I O S C I E N C E S 
Council Editorial Board 
E. BÜNNING, Tübingen A. HAGER, Tübingen 
A. BTJTENANDT, München W. HASSELBACH, Heidelberg 
M. EIGEN, Göttingen P. KARLSON, Marburg 
W. GENTNER, Heidelberg F . KAIIDEWITZ, München 
E. WECKER, Würzburg 
Advisory Editorial Board 
P. BÖGER, Konstanz H. SCHIMASSEK, Heidelberg 
D . BÜCKMANN, Ulm D . SCHULTE - FROHLIND E , Mülheim/R. 
K. G. GÖTZ, Tübingen F . F . SEELIG, Tübingen 
G. GOTTSCHALK, Göttingen J. SEELIG, Basel 
H. HOFFMANN-BERLING, Heidelberg H. SIMON, München 
R. JAENICKE, Regensburg W. STEGLICH, Bonn 
G. F . MEYER, Tübingen W. TANNER, Regensburg 
M. RAJEWSKY, Essen A. TREBST, Bochum 
E D I T E D I N C O L L A B O R A T I O N 
W I T H T H E I N S T I T U T E S O F T H E M A X - P L A N C K - G E S E L L S C H A F T 
V O L U M E 34c N U M B E R 9/10 SEPTEMBER/OCTOBER 1979 
V E R L A G D E R Z E I T S C H R I F T F Ü R N A T U R F O R S C H U N G 
T Ü B I N G E N 
r 
Volume 34c Zeitschrift für Naturforschung 1979 
Subject Index 
Original Communications and Notes 
Absorption Spectroscopy 
Spectroscopic and Thermodynamic Studies of 
Chlorophyll Containing Monolayers and Vesic-
les. Part II: Chlorophyll a and Pheophytin a 
Aggregation on D M P C Vesicles 406 
Acantholide 
Potential Anticancer Agents, XI . X-Ray Struc-
ture Determination of Acantholide [1] . . . 677 
A c a n t h o s p e r m u m g l a b r a t u m 
Potential Anticancer Agents, X L X-Ray Struc-
ture Determination of Acantholide [1] . . . 677 
A c a t a l a s e m i a 
Absence of Microsomal Lipid Peroxidation in 
Acatalasemic Mice (N) 301 
Accessory Pigment 
Sensory Transduction in H a l o b a c t e r i u m h a l o b i -
u m : Retinal Protein Pigment Controls UV-In-
duced Behavioral Response 841 
Accum ulation 
Types of Selective Action by Herbicides which 
Inhibit Photosynthesis 900 
A cer p s e u d o p l a t a n u s 
Tne Molecular Weight of r R N A Precursor Mo-
lecules and Their Processing in Higher Plant 
Cells 253 
Acetylcholinesterase 
The Acetylcholinesterase of B u n g a r u s m u l t i -
c i n c t u s Venom. Purification and Properties . . 27 
Attempts to Enrich and to Solubilize the Mus-
carinic Acetylcholinereceptor from Bovine Cau-
date nucleus 51 
Acetylcholinesterase from Bovine Erythrocytes. Pu-
rification and Properties of the Enzyme Solubi-
lized in the Presence and the Absence of Triton 
X-100 721 
Actin 
Complex Influence of Cytochalasin B on Actin 
Polymerization 555 
Action Spectrum 
Characterization of a Light-Induced Oxygen-
Uptake in Tobacco Protoplasts 570 
Activity 
Free-Running Human Circadian Rhythms in 
Svalbard 470 
Acyl Lipids 
Radioactive Labelling of Lipids in Rat Neuro-
sarcoma by Intravenous Injection of [l- 1 4C]-Oc-
tadecenol (N) 885 
Acylation Mechanism 
A Possible Mechanism for a Light-Driven Re-
gulation of the Fatty Acid Composition in Ga-
lactohpids of Chloroplasts 815 
Adenosine Analogs 
Ribose Conformations of Adenosine Analogs 
Modified at the 2', 3' or 5' Positions 1075 
Adenosine Deaminase 
Immobilization of Adenosine-Acetals with Va-
riable Alkylidene Residues - the Function of 
the Spacer during Enzymatic Deamination - . 350 
Adenylylsulfate Isolation 
Improved Synthesis and Rapid Isolation of M i l -
limole Quantities of Adenylylsulfate . . . . 346 
Adenylylsulfate Synthesis 
Improved Synthesis and Rapid Isolation of M i l -
limole Quantities of Adenylylsulfate . . . . 346 
Affinity Chromatography 
The Acetylcholinesterase of B u n g a r u s m u l t i -
c i n c t u s Venom. Purification and Properties . . 27 
Affinity Chromatography 
Separation of the S-Adenosylmethionine: 5-
and 8- Hydroxyfuranocoumarin O-Methyl-
transferases of R u t a g r a v e o l e n s L. by General 
Ligand Affinity Chromatography 387 
Acetylcholinesterase from Bovine Erythrocytes. 
Purification and Properties of the Enzyme Solu-
bilized in the Presence and the Absence of Tri-
ton X-100 721 
Affinity Resins 
Immobilization of Adenosine-Acetals with Va-
riable Alkylidene Residues - the Function of 
the Spacer during Enzymatic Deamination - . 350 
Aggregation 
Spin-Lattice-Relaxationtime-Tx Measurements 
of Hyaluronic Acid 508 
APS-Reductase 
Improved Synthesis and Rapid Isolation of M i l -
limole Quantities of Adenylylsulfate . . . . 346 
Albumins 
Rates of de n o v o Synthesis of Malate Synthase 
and Albumins during the Very Early Phase of 
Germination 1237 
Alcohol Dehydrogenase 
Search for Millimeter Microwave Effects on En-
zyme or Protein Functions 60 
Aldehyde Oxidase 
A New Mutant Affecting Aldehyde Oxidase in 
D r o s o p h i l a m e l a n o g a s t e r (N) 304 
Aldox-2 
A New Mutant Affecting Aldehyde Oxidase in 
D r o s o p h i l a m e l a n o g a s t e r (N) 304 
Algae 
Biological Systems to Assay Herbicidal Ble-
aching 1044 
Algae 
Influence of Bleaching Herbicides on Chloro-
phyll and Carotenoids 1047 
Algal Cells 
Induction of Reversible Tolerance of Algal 
Cells to Various Herbicides. I. Inhibition of 
Photosynthesis by Phenol Herbicides and D i -
bromothymoquinone, Its Reversal and Deve-
lopment of Insensitivity to Different Herbicides 951 
Algal Excretion Product 
The Algal Excretion Product, Geranylacetone: 
A Potent Inhibitor of Carotene Biosynthesis in 
Synechococcus 957 
1298 Subject Index 
«-Alkanes, H-Alkanols 
The Wax of C a l a t h e a l u i c a (Marantaceae) (N) . 157 
Aikoxylipids 
Radioactive Labelling of Lipids in Rat Neuro-
sarcoma by Intravenous Injection of [l-1 4C]-Oc-
tadecenol (N) 885 
O-Alkylfurocoumarins 
The Role of 5-Hydroxymarmesin in the Bioge-
nesis ofBergapten (N) 1278 
Alkylating Agents 
A Theoretical Study of H 3 P 0 4 , nor-N-Mustard, 
and Cyclophosphamide 658 
All-or-Flip-or-None Response 
All-or-None Behaviour and Bistability in a 
Simple Cell Model with Autocataiysis of Type 
A + 2 B = 3 B ( N ) 649 
Allethrin 
Inhibitory Effects of the Insecticides Allethrin, 
Lindane, and Jacutin-Fogetten Sublimate on 
Photosynthetic Electron Transport 1070 
A m a n i t a p h a l l o i d e s 
Amanitin Content and Toxicity of A m a n i t a Ver-
n a Bull 330 
A m a n i t a p h a l l o i d e s 
Determination of a-, ß-, and y-Amanitin by 
High Performance Thin-Layer Chromatogra-
phy in A m a n i t a p h a l l o i d e s (Vaill. ex Fr.) Secr. 
from Various Origin 1133 
A m a n i t a v e r n a 
Amanitin Content and Toxicity of A m a n i t a Ver-
n a Bull 330 
Determination of a-, ß-, and y-Amanitin by 
High Performance Thin-Layer Chromatogra-
phy in A m a n i t a p h a l l o i d e s (Vaill. ex Fr.) Secr. 
from Various Origin 1133 
Amino Acid Secjuence 
Stained Native Collagen: Interpretation of the 
Small Angle X-ray Scattering and Electron M i -
croscopic Pictures in Terms of the Primary 
Structure 13 
Amino Acids 
Isolation and Characterization of Vacuoles 
from Cell Suspension Cultures of D a u c u s c a r o t a 848 
Amino Acids 
Selective Effects of Lindane (y-1,2,3,4,5,6 He-
xachlorocyclohexane) on Photosynthesis, Mem-
brane Transport of Amino Acids and Protein 
Synthesis in Anacystis n i d u l a n s 1062 
Expression of Aspartokinase, Dihydrodipicoli-
nic Acid Synthase and Homoserine Dehydroge-
nase During Growth of Carrot Cell Suspension 
Cultures on Lysine- and Threonine-Supple-
mented Media 1178 
Aminocyclitetrol 
Studies on the Chemistry of Lichens, X I X . New 
Amino Compounds from A n a p t y c h i a fusca and 
Several S t e r e o c a u l o n Species 493 
Aminohexitol 
Studies on the Chemistry of Lichens, X I X . New 
Amino Compounds from A n a p t y c h i a fusca and 
Several S t e r e o c a u l o n Species 493 
a-Aminooxy-ß-phenylpropionic Acid 
Effects of a-Aminooxy-ß-phenylpropionic Acid 
on Phenylalanine Metabolism in /?-Fluorophe-
nylalanine Sensitive and Resistant Tobacco 
Cells 770 
L-a-Aminooxy-ß-phenylpropionic Acid 
Interference of L-a-Aminooxy-ß-Phenylpropio-
nic Acid with Phenylalanine Metabolism in 
Buckwheat 1162 
Aminopentitol 
Studies on the Chemistry of Lichens, X I X . New 
Amino Compounds from A n a p t y c h i a fusca and 
Several S t e r e o c a u l o n Species 493 
Amitrol 
The Effect of PS II Herbicides, Amitrol and 
S A N 6706 on the Activity of 3-Hydroxy-3-meth-
ylglutaryl-coenzyme-A-Reductase and the In-
corporation of [2-f4C]-Acetate and [2-3H]-Meva-
lonate into Chloroplast Pigments of Radish 
Seedlings 941 
Amperometric SH Titration 
NADPH-Dependent Thioredoxin Reductase 
and a New Thioredoxin from Wheat . . . . 214 
Anacystis n i d u l a n s 
Selective Effects of Lindane (y-1,2,3,4,5,6 Hexa-
chlorocyclohexane) on Photosynthesis, Mem-
brane Transport of Amino Acids and Protein 
Synthesis in Anacystis n i d u l a n s 1062 
Anaerobic and Aerobic Microorganisms 
Degradation and Metabolization of Lindane 
and other Hexachlorocyclohexane Isomers by 
Anaerobic and Aerobic Soil Microorganisms . 1066 
B12-Analogues 
Synthesis and Spectra (Electronic, CD) of the 
Co(I) Form of Several Natural Corrinoids . . 689 
Anatomy 
Isolation of Anatomical Brain Mutants of D r o -
s o p h i l a by Histological Means 143 
Angular Furocoumanns 
T 2 Phage Sensitization by Linear and Angular 
Furocoumarins 811 
Anti-Feedant 
Precocene II is no Anti-Juvenile Hormone in 
the Honey Bee, A p i s mellifera 1261 
Anti-Juvenile Hormone 
Precocene II is no Anti-Juvenile Hormone in 
the Honey Bee, A p i s mellifera 1261 
Antibiotics 
The Influence of Different Solvents on the 
Interaction between Metal Ions and Tetracycli-
ne 1156 
Inhibition of Protein Synthesis in Chloroplasts 
from Plant Cells by Virginiamycin 1195 
Antibodies 
Binding of Antibodies onto the Thylakoid 
Membrane. V. Distribution of Proteins and L i -
?>ids in the Thylakoid Membrane 1199 nhibition of Photosynthetic Electron Transport 
in Tobacco Chloroplasts and Thylakoids of the 
Blue Green Alga O s c i l l a t o r i a c h a l y b e a by an 
Antiserum to Synthetic Zeaxanthin 1219 
Antimicrobial Activity 
Antimicrobial Activity of Quaternary Ammoni-
um Salts of Some Saturated Heterocycloalkyl 
Amines [1](N) 485 
Ahtipyrin 
Metabolism of Chloridazon and Antipyrin in 
Plant Cell Suspension Cultures 914 
Antitumor Activity 
Molybdocene Dichloride as an Antitumor 
Agent 1174 
Apatite Solubility 
Empirical Border Lines of the Apatite Stability 
Field in the System CaO - P 2 O s - H 2 0 - N a 2 0 
- C 0 2 - M X at Room Temperature 
A p i s mellifera L . 
Pesticides and Honey Bees: The Danger of M i -
croencapsulated Formulations 
Precocene II is no Anti-Juvenile Hormone in 
the Honey Bee, A p i s mellifera 
Aqueous Solution 
Radiation Aggregates of Insulin 
Arginine and Histidine Residues 
Inhibition of E. c o l i L-Asparaginase by Reac-
tion with 2,3-Butanedione. Chemical Modifika-
tion of Arginine and Histidine Residues . . . 
Aromatic Amino Acids 
Interference of L-a-Aminooxy-ß-phenylpropio-
nic Acid with Phenylalanine Metabolism in 
Buckwheat 
Arrhenius Equation 
Temperature-Dependence of Biological Process 
Artificial Membranes 
Interactions between Photosynthetic Pigments 
Bound to Lipid and Protein Particles. Spectros-
copic Properties 
Asclepiadaceae 
Investigations on H o y a species, II. Latex Lipids 
and Leaf Phenoücs of H o y a b e l l a Hook . . . 
Investigations on H o y a Species. III. Leaf Phe-
noücs and Latex Lipids of H o y a l a c u n o s a Bl . . 
Ascorbic Acid 
On the Possible Involvement of Ascorbic Acid 
and Copper Proteins in Leukemia. III. ESR In-
vestigations on the Interaction between Ascor-
bic Acid and Some Transition Metal Ions . . 
On the Possible Involvement of Ascorbic Acid 
and Copper Proteins in Leukemia. IV. ESR In-
vestigations on the Interaction between Ascor-
bic Acid and Some Copper Proteins . . . . 
Aspirin 
I n v i t r o Action of Gastric Mucosal Lysosomal 
Enzymes on Intracellular Gastric Glycoproteins 
Assimilates 
Accumulation of Photoassimilatory Products by 
Phycobiliprotein-Containing Algae with Speci-
al Reference to C y a n i d i u m c a l d a r i u m . . . . 
Assimilation of C 0 2 
Effect of Divalent Cations on Cation Fluxes 
Across the Chloroplast Envelope and on Photo-
synthesis oflntact Chloroplasts 
Association Phenomena 
Spin-Lattice-Relaxationtime Tx Measurements 
of Nucleosides 
ATPase 
On the Oligomycin-Sensitivity and Subunit 
Composition of the ATPase Complex from 
R h o a o s p i r i l l u m r u b r u m 
Fi ATPase Complexes 
Purification, Subunit Structure, and Kinetics of 
the Chloroform-Released FjATPase Complex 
from R h o d o s p i r i l l u m r u b r u m and Its Compari-
son with FjATPase Forms Isolated by Other 
Methods 
K + -ATPase 
Permeability of Plasma Membrane Vesicles to 
Ouabain and M g 2 + as a Factor Determining 
Rate of Binding of Ouabain to N a + and K + De-
pendent ATPase 
Autocatalysis 
All-or-None Behaviour and Bistability in a 
Subject Index 1299 
Simple Cell Model with Autocatalysis of Type 
165 A + 2 B = 3 B ( N ) 649 
Azidoquinones 
Inhibitors of Photosynthetic Electron Trans-
153 port. The Properties of Diazidodialkylbenzo-
quinones (N) 490 
1261 A zotobacter v i n e l a n d i i 
Evidence for Carbon Monoxide Insensitive 
1139 Respiration in the Aerobic Nitrogen Fixing 
Bacteria A z o t o b a c t e r v i n e l a n d i i OP and X a n t h o -
b a c t e r a u t o t r o p h i c u s G Z 29 576 
742 Bacteria 
Sensory Transduction in H a l o b a c t e r i u m h a l o b i -
u m : Retinal Protein Pigment Controls UV-In-
duced Behavioral Response 841 
1 1 6 2 Bacterial Cell Wall 
Structural Investigations on Lipopolysacchari-
474 des of Mutante S SF 1111 and R 595 SF 1167 of 
S a l m o n e l l a m i n n e s o t a 171 
Bacteriochlorophyll-Protein Complexes R h o d o p -
seudomonas c a p s u l a t a 
5g2 Protein Subunits of Bacteriochlorophylls B 802 
and B 855 of the Light-Harvesting Complex II 
of Rhodopseudomonas c a p s u l a t a 196 
5 Bacteroids 
On the D N A Content of the Bacteroids of R h i -
1125 zobium j a p o n i c u m 793 
Bacteriorhodopsin 
Sensory Transduction in H a l o b a c t e r i u m h a l o b i -
u m : Retinal Protein Pigment Controls UV-In-
duced Behavioral Response 841 
546 Bark of P i n u s s i l v e s t r i s 
Studies on the Chemistry of Lichens, X X . The 
Element Concentration of the Liehen Species 
A l e c t o r i a f r e m o n t i i and Its Associated Bark 
55Q Substrate of P i n u s s i l v e s t r i s (N) 1275 
Batatasin I 
Isolation of Batatasin I from D i o s c o r e a dumeto-
90 r u m Rhizomes (N) 288 
Bee 
Response Characteristics and Identification of 
Extrinsic Mushroom Body Neurons of the Bee . 612 
1209 Beta-Stimulants 
Cultured Lung Cells: Interplay Effects of Beta-
Mimetics, Prostaglandins and Corticosteroids in 
the Biosynthesis of Dipalmitoyl Lecithin . . 101 
233 Betaine 
A Near-Infrared Spectroscopic Invest i t ion of 
Water in Solutions with Proline, Glycinebetai-
503 ne, Glycerol and Albumin 699 
Bentazone 
Effect of Biocides on the Development of the 
Photosynthetic Apparatus of Radish Seedlings 
229 Grown under Strong and Weak Light Condi-
tions 936 
The Effect of PS II Herbicides, Amitrol and 
S A N 6706 on the Activity of 3-Hydroxy-3-Me-
thylglutaryl-Coenzyme-A-Reductase and the 
Incorporation of [2-14C]-Acetate and [2-3H]-Me-
38 valonate into Chloroplast Pigments of Radish 
Seedlings 941 
Inhibition of Photosynthesis by Bentazon in In-
tact Plants and Isolated Cells in Rleation to the 
pH 944 
1224 Bile Pigments 
Thioether Formation of Phycocyanobiün: A 
Model Reaction of Phycocyanin Biosynthesis . 192 
1300 Subject Index 
Bilin Conformation 
The Conformation of Bilin Chromophores in 
Biliproteins: Ramachandran-Type Calculations 1085 
Biliproteins 
Chemical Modifikation of Biliprotein Chromo-
phores 776 
Bioassays 
Biological Determination of Photosynthetic In-
hibitors in Soils and Water and Application of 
Bioassays to Herbicide Investigations . . . . 964 
Biogenesis 
The Role of 5-Hydroxymarmesin in the Bioge-
nesis ofBergapten (N) 1278 
Biospheric C 0 2 
13Carbon-Isotope Decrease in Annual-Rings of 
Twentieth-Century Trees (N) 644 
Biosynthesis 
The Incorporation of [1,2-13C2] Acetate into Pi-
satin to Establish the Biosynthesis of Its Polyke-
tide Moiety 87 
Evidence for the Existence of Two ß-Carotene 
Pools and Two Biosynthetic ß-Carotene Path-
ways in the Chloroplast 1205 
Biosynthetic Model Mechanism 
A Model Mechanism for the Enzymatic Synthe-
sis of Lupin Alkaloids 704 
Biosynthetic Pathways 
Cultured Lung Cells: Effects of Isotopic Dilu-
tion and Some Undefined Stimulation on the 
Incorporation of Radiolabeled Palmitate and 
Choline into Phosphatidyl Choline (Lecithin) . 96 
Bistability 
All-or-None Behaviour and Bistability in a 
Simple Cell Model with Autocatalysis of Type 
A + 2 B = 3 B ( N ) 649 
Bleaching Herbicides 
Biological Systems to Assay Herbicidal Ble-
aching 1044 
Influence of Bleaching Herbicides on Chloro-
phyll and Carotenoids 1047 
Blue-Green Algae 
Inhibition of Photosynthetic Electron Transport 
in Tobacco Chloroplasts and Thylakoids of the 
Blue Green Alga O s c i l l a t o r i a c h a l y b e a by an 
Antiserum to Synthetic Zeaxanthin 1218 
Body Temperature 
Free-Running Human Circadian Rhythms in 
Svalbard 470 
Bovine Erythrocytes 
Acetylcholinesterase from Bovine Erythrocytes. 
Purification and Properties of the Enzyme Solu-
bilized in the Presence and the Absence of Tri-
ton X-100 721 
Brain 
Isolation of Anatomical Brain Mutants of D r o -
s o p h i l a by Histological Means 143 
Response Characteristics and Identification of 
Extrinsic Mushroom Body Neurons of the Bee . 612 
Branched Hydrocarbons 
The Chemical Composition of Cuticular Lipids 
from Dragonflies (Odonata) 498 
Brasoside-tetraacetat 
Hastatosid, ein neues Iridoid aus V e r b e n a h a -
s t a t a L. und V e r b e n a o f f i c i n a ! i s L . [ \ ] . . . . 311 
Brassicaceae 
Sinapine Esterase. I. Characterization of Sina-
pine Esterase from Cotyledons of Raphanus sa-
t i v u s 715 
5-Bromo-2-deoxyuridine 
Incorporation of 5-Bromo-2-deoxyuridine into 
the Cnloroplast D N A of A n e m i a p h y l l i t i d i s . . 449 
Bromonitrothymol 
Comparison of the Inhibition of Photosynthetic 
Reactions in Chloroplasts by Dibromothymo-
quinone, Bromonitrothymol and Ioxynil . . . 419 
Inhibition of Photosynthetic Electron Flow by 
Phenol and Diphenylether Herbicides in Con-
trol and Trypsin-Treated Chloroplasts . . . 986 
B u n g a r u s m u l t i c i n c t u s 
The Acetylcholinesterase of B u n g a r u s m u l t i -
c i n c t u s Venom. Purification and Properties . . 27 
2,3-Butanedione 
Inhibition of E. c o l i L-Asparaginase by Reac-
tion with 2,3-Butanedione. Chemical Modifica-
tion of Arginine and Histidine Residues . . . 742 
C a 2 + 
Density-Dependent Growth Adaptation Kine-
tics in 3T3 Cell Populations Following Sudden 
[Ca 2 +] and Temperature Changes. A Compari-
son with SV 40-3T3 Cells 279 
C a j a n u s 
A Revised Structure for the Phytoalexin Caja-
nol(N) 159 
C a l a t h e a l u t e a 
The Wax of C a l a t h e a l u t e a (Marantaceae) (N) . 157 
Calcium Phosphate 
Empirical Border Lines of the Apatite Stability 
Field in the System CaO - P 2 O s - H 2 0 - N a 2 0 -
C 0 2 - M X at Room Temperature 165 
CalfSate l l i te lDNA 
Molecular Cloning of the Restriction Frag-
ments Derived from Double EcoRI/Pstl Diges-
tion of the Calf Satellite I D N A and Their Re-
striction Analysis 1151 
Calf Thymus D N A 
Circular Dichroism and Ultraviolet Absorbance 
of Calf Thymus D N A in Presence of C H 3 H g O H 259 
Callus Cells 
The Molecular Weight of r R N A Precursor Mo-
lecules and Their Processing in Higher Plant 
Cells 253 
Callus Cultures 
Enrichment of Solanum khasianum Callus Ge-
nerating Rootlets with Steroidal Glycoalkaloids 634 
A Review of the Place of i n v i t r o Cell Culture 
Systems in Studies of Action, Metabolism and 
Resistance of Biocides Affecting Photosynthesis 905 
C a n d i d a t r o p i c a l i s CBS 94 
Purification and Properties of a Catechol Met-
hyltransferase of the Yeast C a n d i d a t r o p i c a l i s . 709 
C a r a g a n a 
Phytoalexin Production by Species of the Ge-
nus C a r a g a n a (N) 293 
Carbamino Compounds of Haemoglobin 
The Cooperativity of the C 0 2 Hb Binding: Mea-
surement by 1 3 C - N M R Spectrometry . . . . 1112 
Carbon-13 
Comparison of the Deuterium and Carbon-13 
Contents of Ethanol Obtained by Fermentation 
and Chemical Synthesis 1 
Carbon Monoxide 
Evidence for Carbon Monoxide Insensitive 
Respiration in the Aerobic Nitrogen Fixing 
Bacteria A z o t o b a c t e r v i n e l a n d i i OP and X a n t h o -
b a c t e r a u t o t r o p h i c u s G Z 29 
Carbonate Incorporation 
Empirical Border Lines of the Apatite Stability 
Field in the System CaO - P 2 0 5 - H 2 0 - N a 2 0 -
C 0 2 - M X at Room Temperature 
Cardenolide Biogenesis 
Cardenolide Biogenesis and Translocation in 
C o n v a l l a r i a m a j a l i s L 
Cardiac Glycoside 
Permeaoility of Plasma Membrane Vesicles to 
Ouabain and M g 2 + as a Factor Determining 
Rate of Binding of Ouabain to N a + and K + De-
pendent ATPase 
Cardiac Muscle 
Fine Structure and Organization of the Sarco-
plasmic Reticulum in the Sino-Auricular Fibres 
ofFrogHeart 
ß-Carotene 
Evidence for the Existence of Two ß-Carotene 
Pools and Two Biosynthetic ß-Carotene Path-
ways in the Chloroplast 
ß,ß-Carotene-2-one 
Presence and Biosynthetic Implications of ß,ß-
Carotene-2-one in the Moth C e r u r a v i n u l a (N) . 
C30-Carotenoic Acid Glucosyl Ester 
New C3 0-Carotenoic Acid Glucosyl Esters from 
Pseudomonas r h o d o s 
Carotenoid Biosynthesis 
Carotenoid Biosynthesis - a Target for Herbici-
de Activity 
Carotenoids 
Presence and Biosynthetic Implications of ß,ß-
Carotene-2-one in the Moth C e r u r a v i n u l a (N) . 
Sensory Transduction in H a l o b a c t e r i u m h a l o b i -
u m : Retinal Protein Pigment Controls UV-In-
duced Behavioral Response 
Influence of Bleaching Herbicides on Chloro-
phyll and Carotenoids 
PYRIDAZINONES, Their Influence on the 
Biosynthesis of Carotenoids and the Metabo-
lism of Lipids in Plants (Survey of Literature) . 
Evidence for the Existence of Two ß-Carotene 
Pools and Two Biosynthetic ß-Carotene Path-
ways in the Chloroplast 
Cause for Increasing Herbicide Usage 
Modern Agriculture and Herbicides . . . . 
Catalase Inhibitors 
Absence of Microsomal Lipid Peroxidation in 
Acatalasemic Mice (N) 
Catalase 
On the Action of Chlorosis-Inducing Herbici-
des in Leaves 
Catalytic Subunit 
Catalytic Subunit of Adenosine Cyclic 3',5' Mo-
nophosphate-Dependent Protein Kinase from 
Rat Muscle: Basic Properties and Factors Influ-
encing the Activity 
Catechol Methyltransferase 
Purification and Properties of a Catechol Met-
hyltransferase of the Veast C a n d i d a t r o p i c a l i s . 
Catechols 
Purification and Properties of a Catechol Met-
hyltransferase of the Yeast C a n d i d a t r o p i c a l i s . 
Cation Effects 
Cation Effects on System II Reactions in Thyla-
koids: Measurements on Oxygen Evolution, the 
Subject Index 1301 
Electrochromic Change at 515 Nanometers, the 
576 Primary Acceptor and the Primary Donor . . 826 
CD-Spectra 
Synthesis and Spectra (Electronic, CD) of the 
Co(I) Form of Several Natural Corrinoids . . 689 
165 3T3 Cell 
Density-Dependent Growth Inhibiting Interac-
tions between 3T3 and SV 40-3T3 Cells in M i -
334 xed Cultures 272 
3T3 Cells 
Density-Dependent Growth Adaptation Kine-
tics in 3T3 Cell Populations Following Sudden 
[Ca 2 +] and Temperature Changes. A Compari-
1224 son with SV 40-3T3 Cells 279 
Cell Division 
Phtosensibilisierung isoüerter Mesophyllzellen 
von C a l y s t e g i a sepium L 1215 
865 Cell-Free Polyphenylalanine Synthesis 
y-Irradiated Ribosomes from M i c r o c o c c u s r a -
d i o d u r a n s in a Cell-Free Protein Synthesizing Sys-
tem 565 
1205 Cell Interactions 
Density-Dependent Growth Inhibiting Interac-
tions between 3T3 and SV 40-3T3 Cells in M i -
483 xed Cultures 272 
Cell-Lysis 
Protamine and Polyarginine Bacteriolysis. Simi-
181 larities in Its Mechanism with Chromatin D N A 
Picnosis 1144 
Q7q Cell Membrane 
The i n v i t r o and i n v i v o Stability of the Entrap-
ment of Methotrexate in Negatively Charged 
Liposomes after Sterile Filtration 114 
Cell Model 
All-or-None Behaviour and Bistability in a 
g41 Simple Cell Model with Autocatalysis of Type 
A + 2 B = 3 B ( N ) 649 
1047 Cell Motility 
Complex Influence of Cytochalasin B on Actin 
Polymerization 555 
1052 Cell Proliferation 
Proliferation and Metabolie Activities of Ehr-
lich Ascites Tumor Cells in Chemically Defined 
1206 Albumin Media 805 
Cell Suspension Cultures 
A Model Mechanism for the Enzymatic Synthe-
sis of Lupin Alkaloids 704 
Metabolism of Chloridazon and Antipyrin in 
301 Plant Cell Suspension Cultures 914 
Central Nervous System 
Biological Effects of Electromagnetic Fields 616 
C e r u r a 
Presence and Biosynthetic Implications of ß,ß-
Carotene-2-one in the Moth C e r u r a v i n u l a (N) . 483 
Cerebrosides 
Structure of Cerebrosides. IL Small Angle X -
1187 Ray Diffraction Study ofCerasine 1121 
Chemical Syntheses 
A ! H N M R Study of the S y n - A n t i Dynamic 
Equilibrium in Adenine Nucleosides and Nuc-
leotides with the Aid of Some Synthetic Model 
Analogues with Fixed Conformations . . . . 359 
Chemically Defined Albumin Media 
Proliferation and Metabolie Activities of Ehr-
lich Ascites Tumor Cells in Chemically Defined 
Albumin Media 805 
1302 Subject Index 
Chemotaxonomy 
Iridoids in Verbena and Some Other Verbenoi-
deae 319 
Accumulation of Photoassimilatory Products by 
Phycobiliprotein-Containing Algae with Speci-
al Reference to C y a n i d i u m c a l d a r i u m . . . . 1209 
C h l o r e l l a 
Influence of Twovalent Foreign Cations on the 
Uptake ofZinc by C h l o r e l l a 751 
Chlorethyl-Hydrazones 
Synthesis, Biochemistry and Cytostatic Effects 
of N-Methyl-N-/3-chlorethyl-hydrazones of Me-
tallocene Aldehydes 670 
Chloridazon 
Metabolism of Chloridazon and Antipyrin in 
Plant Cell Suspension Cultures 914 
Chlorophyll 
Spectroscopic and Thermodynamic Studies of 
Chlorophyll Containing Monolayers and Vesic-
les. Par t l l : Chlorophyll a and Pheophytin a 
Aggregation on D M P C Vesicles 406 
Effect of Biocides on the Development of the 
Photosynthetic Apparatus of Radish Seedlings 
Grown under Strong and Weak Light Condi-
tions 936 
The Effect of PS II Herbicides, Amitrol and 
S A N 6706 on the Activity of 3-Hydroxy-3-Met-
hylglutaryl-Coenzyme-A-Reductase and the In-
corporation of [2- C]-Acetate and [2-3H]-Meva-
lonate into Chloroplast Pigments of Radish 
Seedlings 941 
Influence of Bleaching Herbicides on Chloro-
phyll and Carotenoids 1047 
P Y R I D A Z I N O N E S , Their Influence on the 
Biosynthesis of Carotenoids and the Metabo-
lism of Lipids in Plants (Survey of Literature) 1052 
Influence of Aminotriazol on the Biosynthesis 
of Chlorophyll and Phytol 1055 
Chlorophyll Bleaching 
Ethane Formation and Chlorophyll Bleaching 
in DCMU-Treated E u g l e n a g r a c i l i s Cells and 
Isolated Spinach Chloroplast Lamellae . . . 1040 
Chlorophyll Fluorescence Induction 
Inhibition of Photosynthesis by Bentazon in In-
tact Plants and Isolated Cells in Relation to the 
pH 944 
Chloroplast Development 
The Variation of the Electrochromic Difference 
Spectrum at Various Stages of the Chloroplast 
Development 120 
Effect of Biocides on the Development of the 
Photosynthetic Apparatus of Radish Seedlings 
Grown under Strong and Weak Light Concfi-
tions 936 
Chloroplast Envelope 
Effect of Divalent Cations on Cation Fluxes 
Across the Chloroplast Envelope and on Photo-
synthesis oflntact Chloroplasts 233 
Chloroplast Pigments 
Carotenoid Biosynthesis - a Target for Herbici-
de Activity 979 
Chloroplast Sensitivity 
Types of Selective Action by Herbicides which 
Inhibit Photosynthesis 900 
Chloroplasts 
Changes of the Amounts of Pigments and Pre-
nylquinones in Chloroplasts of H o r d e u m v u l g a -
r e - Seedlings Treated with the Growth Regula-
ting Herbicide M C P A (4-Chloro-2-methylphe-
noxyacetic Acid) 106 
Effect of Simazine on Formation of Chloro-
plasts Prenyllipids in Seedlings of H o r d e u m vul-
g a r e L 110 
Evidence for a Rapid Oxygen-Uptake in To-
bacco Chloroplasts 414 
The Effect of Antibodies to Violaxanthin on 
Photosynthetic Electron Transport 427 
Incorporation of 5-Bromo-2-deoxyuridine into 
the Chloroplast D N A of A n e m i a p h y l l i t i d i s 449 
Differential Effects of Herbicides upon Trypsin-
Treated Chloroplasts 1015 
Inhibition of Protein Synthesis in Chloroplasts 
from Plant Cells by Virginiamycin 1195 
Binding of Antibodies onto the Thylakoid 
Membrane. V. Distribution of Proteins and L i -
fiids in the Thylakoid Membrane 1199 
nhibition of Photosynthetic Electron Transport 
in Tobacco Chloroplasts and Thylakoids oi the 
Blue Green Alga Öscillatoria c h a l y b e a by an 
Antiserum to Synthetic Zeaxanthin 1218 
Chlorosis-Inducing Herbicides 
On the Action of Chlorosis-Inducing Herbici-
des in Leaves 1036 
Chorismate Mutase 
Effects of a-Aminooxy-ß-phenylpropionic Acid 
on Phenylalanine Metabolism in />-FIuoro-
phenylalanine Sensitive and Resistant Tobacco 
Cells 770 
Chromatin Staining 
Observations on the Chromatin Staining by 
Aluminium-Hematoxylin (N) 1285 
Chromatography 
Amanitin Content and Toxicity of A m a n i t a ver-
/iflBull 330 
Determination of a - , ß-, and y-Amanitin by 
High Performance Thin-Layer Chromatogra-
phy in A m a n i t a p h a l l o i d e s (Vaill. ex Fr.) Secr. 
from Various Origin 1133 
Chromic Acid Degradation 
Thioether Formation of Phycocyanobilin: A 
Model Reaction of Phycocyanin Biosynthesis 192 
Chromophore Modification 
Chemical Modification of Biliprotein Chromo-
phores 776 
Circadian Rhythms 
Free-Running Human Circadian Rhythms in 
Svalbard 470 
Circular Dichroism 
Circular Dichroism and Ultraviolet Absorbance 
of Calf Thymus D N A in Presence of C H 3 H g O H 259 
C i t h a r e x y l u m 
Iridoids in V e r b e n a and Some Other Verbenoi-
deae 319 
Citri nin 
Action of Citrinin on Liposomes 397 
Classification 
Differential Effects of Herbicides upon Trypsin-
Treated Chloroplasts 1015 
Cloning 
Molecular Cloning of the Restriction Frag-
ments Derived from Double EcoRI/Pstl Diges-
tion of the Calf Satellite I D N A and Their Re-
striction Analysis 1152 
5'-CMP 
Formation of Platinum Blues by Pyrimidine 
Nucleotides (N) 
Co(I)-corrinoids 
Synthesis and Spectra (Electronic, CD) of the 
Co(I) Form of Several Natural Corrinoids 
C02-Cooperativity 
The Cooperativity of the C 0 2 Hb Binding: Mea-
surement by 1 3 C - N M R Spectrometry . . . . 
C0 2-Hb-Binding Curve 
The Cooperativity of the C 0 2 Hb Binding: Mea-
surement by 1 3 C - N M R Spectrometry . . . . 
Coli phages 
Quantitative Comparison of Ribosome Binding 
Sites of Twelve Nucleotide Sequences from 
E s c h e r i c h i a c o l i (RNA- and D N A Phages) Ba-
sed on Triplet Patterns 
Collagen 
Stained Native Collagen: Interpretation of the 
Small Angle X-ray Scattering and Electron M i -
croscopic Pictures in Terms of the Primary 
Structure 
Colony Growth 
The Influence of Spermine, Spermidine and 
Various Sera on T-Lymphocyte and Granulo-
cyte Colony Growth i n v i t r o 
Color Vision 
Color Vison in Salamander Larvae (N) . . . 
Community Size 
A Deterministic Model for Measles (N) . . . 
Comparative Biotransformation 
Absorption, Body Distribution. Metabolism, 
and Excretion of Dieldrin in Non-Human Pri-
mates and Other Laboratory Animals . . . . 
Competition Hybridization 
Sequences Homologous to B A V Component of 
HL23V in Baboon Tissues 
Competitive Binding 
On the Analysis of Competitive Binding of Var-
ious Ligands to Cooperative and Independent 
Binding Sites of Macromolecules 
Complex 
Pnenylalanyl-tRNA Synthetase from Baker-
Yeast: Structural Organization of the Enzyme 
and Its Complex with t R N A p h e as Determined 
by X-Ray Small-Angle Scattering 
Complexation 
The Influence of Different Solvents on the 
Interaction between Metal Ions and Tetracycli-
ne 
Complicated Reactions 
Tne Evolution of Complicated Photoreactions 
in Viscous Media 
Conformation 
A l U N M R Study of the S y n - A n t i Dynamic 
Equilibrium in Adenine Nucleosides and Nuc-
leotides with the Aid of Some Synthetic Model 
Analogues with Fixed Conformations . . . . 
Further Evidence for a S-Syn Correlation in the 
Purine(ß)ribosides: The Solution Conformation 
of Two Tricyclic Analogs of Adenosine and Gu-
anosine 
Ribose Conformations of Adenosine Analogs 
Modified at the 2', 3' or 5' Positions . . . . 
Conformity Indices from Alignments 
Quantitative Comparison of Ribosome Binding 
Sites of Twelve Nucleotide Sequences from 
Subject Index 1303 
E s c h e r i c h i a c o l i (RNA- and D N A Phages) Ba-
sed on Triplet Patterns 797 
1287 Contrast Discrimination 
The Role of Light in the Mating Behavior of 
D r o s o p h i l a s u b o b s c u r a 1253 
689 C o n v a l l a r i a m a j a l i s 
Cardenolide Biogenesis and Translocation in 
C o n v a l l a r i a m a j a l i s L 334 
1112 Cooperativity 
On the Analysis of Competitive Bindung of Var-
ious Ligands to Cooperative and Independent 
1112 Binding Sites of Macromolecules 757 
Copper Chelate 
Mechanism of Paraquat Action: Inhibition of 
the Herbicidal Effect by a Copper Chelate with 
Superoxide Dismutating Activity 1032 
797 Copper Complex 
ö n the Action of Diethyldithiocarbamate as 
(N) 1292 
Copper Proteins 
On the Possible Involvement of Ascorbic Acid 
13 and Copper Proteins in Leukemia. IV. ESR In-
vestigations on the Interaction between Ascor-
bic Acid and Some Copper Proteins . . . . 550 
Cortisol 
452 Cultured Lung Cells: Interplay Effects of Beta-
Mimetics, Prostaglandins and Corticosteroids in 
890 the Biosynthesis of Dipalmitoyl Lecithin . . 101 
Coumarins 
647 Separation of the S-Adenosylmethionine: 5-
and 8-Hydroxyfuranocoumarin O-Methyltrans-
ferases of R u t a g r a v e o l e n s L. by General Ligand 
Affinity Chromatography 391 
340 Crayfishes 
An i n v i t r o Culture System for Crayfish Organs 1243 
Cultured Cells 
266 Proliferation and Metabolie Activities of Ehr-
lich Ascites Tumor Cells in Chemically Defined 
Albumin Media 805 
Current-Voltage Relationship 
757 Action of Lindane on the Current-Voltage Re-
lationship in the Plasma Membrane of E l o d e a 
under Passive Conditions 1072 
C u c u m i s s a t i v u s 
Incomplete Glyoxysomes Appearing at a Late 
20 Stage of Maturation of Cucumber Seeds . . 1232 
Rates of de n o v o Synthesis of Malate Synthase 
and Albumins during the Very Early Phase of 
Germination 1237 
1157 Cucurbitaceae 
Herpetriol and Herpetetrol, New Lignoids Iso-
lated from H e r p e t o s p e r m u m c a u d i g e r u m Wall 1129 
1264 Cuticular Lipids 
The Chemical Composition of Cuticular Lipids 
from Dragonflies (Odonata) 498 
Cyanide-Insensitive Respiration 
On the Action of Chlorosis-Inducing Herbici-
359 desinLeaves 1036 
Cyanidium 
Nor-Carotenoids as the Major Volatile Excre-
tion Products of C y a n i d i u m 186 
653 Cyanobacteria 
External Factors Influencing Light-Induced 
1075 Hydrogen Evolution by the Blue-ureen Alga, 
N o s t o c m u s c o r u m 820 
Inhibitor 
The Algal Excretion Product, Geranylacetone: 
1304 
A Potent Inhibitor of Carotene Biosynthesis in 
Synechococcus 
Cyanobacteria 
Distribution of Thioredoxins in Cyanobacteria 
(N) 
C y a n o p h o r a p a r a d o x a 
A PAPS-Dependent Sulfotransferase in C y a n o -
p h o r a p a r a a o x a Inhibited by 5'-AMP, 5'-ADP, 
and APS 
Cyclic AMP-Dependent Protein Kinase 
Catalytic Subunit of Adenosine Cyclic 3', 5' 
Monophosphate-Dependent Protein Kinase 
from Rat Muscle: Basic Properties and Factors 
Influencing the Activity 
Cyclic 0-2',3'-Adenosine-acetals 
Immobilization of Adenosine-Acetals with Va-
riable Alkylidene Residues - the Function of 
the Spacer during Enzymatic Deamination -
Cyclophosphamide 
A Theoretical Study of H 3 P 0 4 , nor-N-Mustard, 
and Cyclophosphamide . . . . 
Cytochalasin 
Complex Influence of Cytochalasin B on Actin 
Polymerization 
Cytostatic Agents 
A Theoretical Study of H 3 P 0 4 , nor-N-Mustard, 
and Cyclophosphamide 
Cytostatica 
Synthesis, Biochemistry and Cytostatic Effects 
of N-Methyl-N-ß-chlorethyl-hydrazones of Me-
tallocene Aldehydes 
Cytotoxic Principle 
Potential Anticancer Agents, X L X-Ray Struc-
ture Determination of Acantholide [1] . . . 
D a l b e r g i a 
Isoflavonoid Phytoalexins from Leaflets of D a l -
b e r g i a s e r i c e a (N) 
D a u e r n c a r o t a 
The Molecular Weight of r R N A Precursor Mo-
lecules and Their Processing in Higher Plant 
Cells 
Expression of Aspartokinase, Dihydrodipicoli-
nic Acid Synthase and Homoserine Dehydroge-
nase During Growth of Carrot Cell Suspension 
Cultures on Lysine- and Threonine-Supple-
mented Media 
Dechlorination of Hexachlorocyclohexane 
Degradation and Metabolization of Lindane 
and other Hexachlorocyclohexane Isomers by 
Anaerobic and Aerobic Soil Microorganisms 
Degradation 
Isolation and Characterization of Flavonol 
Converting Enzymes from M e n t h a p i p e r i t a 
Plants and from M e n t h a a r v e n s i s Cell Suspen-
sion Cultures 
Denaturation 
Circular Dichroism and Ultraviolet Absorbance 
of Calf Thymus D N A in Presence of C H 3 H g O H 
Determmistic Model 
A Deterministic Model for Measles (N) . . . 
Deuterium 
Comparison of the Deuterium and Carbon-13 
Contents of Ethanol Obtained by Fermentation 
and Chemical Synthesis 
Development 
Isolation of Anatomical Brain Mutants of D r o -
s o p h i l a by Histological Means 
Subject Index 
Development of Chemical Weed Control 
957 Modern Agriculture and Herbicides . . . . 895 
Development of Tolerance 
Induction of Reversible Tolerance of Algal Cells 
1272 to Various Herbicides. I. Inhibition of Photosyn-
thesis by Phenol Herbicides and Dibromothy-
moquinone, Its Reversal and Development of 
Insensitivity to Different Herbicides . . . . 951 
222 N,N-Dialkyl Ammonium Salts of Saturated Hete-
rocyclic Amines 
Antimicrobial Activity of Quaternary Ammoni-
um Salts of Some Saturated Heterocycloalkyl 
Amines (N) 485 
1186 Dibromo-thymoquinone 
Comparison of the Inhibition of Photosynthetic 
Reactions in Chloroplasts by Dibromothymo-
quinone, Bromonitrothymol and Ioxynil . . . 419 
350 Inhibition of the Nitrate Reductase Complex by 
Dibromothymoquinone 529 
The Effect of Analogues of Dibromothymoqui-
658 none and of Bromonitrothymol on Photosynt-
hetic Electron Flow 831 
Dieldrin in Mammals 
555 Absorption, Body Distribution, Metabolism 
and Excretion of Dieldrin in Non-Human Pri-
mates and Other Laboratory Animals . . 340 
658 Diethyldithiocarbamate 
On the Action of Diethyldithiocarbamate as 
(N) 1292 
Dimer Formation 
670 Algal Ferredoxin-NADP + Reductase with Dif-
ferent Molecular-Weight Forms (N) . . . . 637 
Dimeric Hemoglobin 
677 The Sequence of a Dimeric Hemoglobin (Ery-
throeruorin), Component IX, from C h i r o n o m u s 
t h u m m i t h u m m i (Insecta Diptera) (N) . . . . 882 
D i o s c o r e a d u m e t o r u m Pax. 
630 Isolation of Batatasin I from D i o s c o r e a d u m e t o -
r u m Rhizomes (N) 288 
Dioscoreaceae 
Isolation of Batatasin I from D i o s c o r e a d u m e t o -
253 r u m Rhizomes (N) 288 
Dioxolanc Ring 
Fusion of Plant Protoplasts Induced by a Positi-
vely Charged Synthetic Phospholipid . . . . 460 
l,2-0-Dipentadecylmethylidene-glycerol-3-pho-
1177 sphoryl-(N-ethylamino)-ethanolamine 
Fusion of Plant Protoplasts Induced by a Positi-
vely Charged Synthetic Phospholipid . . . . 460 
Diphenylamines 
1066 Quantitative Structure Acitivity Relationship of 
Diphenylamines as Inhibitors of Photosynthetic 
Electron Transport and Photophosphorylation 1024 
Dipol-Dipol-Relaxationmechanism 
Spin-Lattice-Relaxationtime-TY Measurements 
200 otHyaluronic Acid 508 
Dissociation of Bentazon 
Inhibition of Photosynthesis by Bentazon in In-
259 tact Plants and Isolated Cells in Relation to the 
pH 944 
647 Dithionite 
Chemical Modification of Biliprotein Chromo-
phores 776 
Diurnal Butterfly 
1 Structural Differences in the Tracheal Tapetum 
of Diurnal Butterflies 284 
Division of Tissue Samples 
143 Effect of Mechanical Traumatization on Rate 
and Constancy of Oxygen Uptake of Isolated 
Diaphragms 
T7 D N A 
Methylmercury-Induced Sedimentation Hete-
rogeneity of T7 Bacteriophage D N A (N) . . 
D N A 
Incorporation of 5-Bromo-2-deoxyuridine into 
the Chloroplast D N A of A n e m i a p n y l l i t i d i s 
D N A Content 
On the D N A Content of the Bacteroids of R h i -
zobium j a p o n i c u m . . 
D N A Cross-Links 
T 2 Phage Sensitization by Linear and Angular 
Furocoumarins 
D r o s o p h i l a 
Isolation of Anatomical Brain Mutants of D r o -
s o p h i l a by Histological Means 
The Role of Light in the Mating Behavior of 
D r o s o p h i l a s u b o b s c u r a 
D r o s o p h i l a melanogaster 
A New Mutant Affecting Aldehyde Oxidase in 
D r o s o p h i l a melanogaster (N) 
Drug-Protein Interaction 
Drug-Protein Interaction: 8-Methoxy Psoralen 
as Photosensitizer of Enzymes and Amino 
Acids 
E. c o l i Asparaginase 
Inhibition of E. c o l i L-Asparaginase by Reac-
tion with 2,3-Butanedione. Chemical Modifica-
tion of Arginine and Histidine Residues . . 
Ecdysone 
Investigations on the Effects of Injected Ecdyso-
ne upon the Green Shore Crab C a r c i n u s m a -
enas E 
Ehrlich Ascites Tumor 
Molybdocene Dichloride as an Antitumor 
Agent 
Effect on Photosynthetic Electron Transport 
The Effect of 2,3-Substituted Naphtnoquinones 
on Unicellular Algae and Isolated Spinach 
Chloroplasts 
Electric Field 
The Variation of the Electrochromic Difference 
Spectrum at Various Stages of the Chloroplast 
Development 
Electrochromism 
The Variation of the Electrochromic Difference 
Spectrum at Various Stages of the Chloroplast 
Development 
Electrogenic Carrier 
Serine Transport and Membrane Depolariza-
tion in the Liverwort Ricciaßuitans . . . . 
Electromagnetic Fields 
Biological Effects of Electromagnetic Fields 
Electron Acceptors 
Inhibition of the Nitrate Reductase Complex by 
Dibromothymoquinone 
Electron Microscopy 
Stained Native Collagen: Interpretation of the 
Small Angle X-Ray Scattering and Electron M i -
croscopic Pictures in Terms of the Primary 
Structure 
Accessibility of Extracellular Space in the 
Rhabdome of the Living Isolated Retina of the 
Crayfish 
Electron Microscopy of Synaptonemal Comple-
xes in Semithin Sections (N) 
Subject Index 1305 
Electron Transport 
400 Mechanism of Action of the Herbicide 4,6-Di-
nitro-ö-cresol in Photosynthesis 1021 
The Mode of Action oi Photosystem Il-Specific 
162 Inhibitors in Herbicide-Resistant Weed Bioty-
pes 996 
Electron-Transport Inhibitor 
449 Differential Effects of Herbicides upon Trypsin-
Treated Chloroplasts 1015 
Electronic Spectra 
793 Synthesis and Spectra (Electronic, CD) of the 
Co(I) Form of Several Natural Corrinoids 689 
Electrophoresis 
811 A Viscosity Model of Polyacrylamide Gel Elec-
trophoresis 512 
Electrophysiology 
143 Response Characteristics and Identification of 
Extrinsic Mushroom Body Neurons of the Bee 612 
1253 El ectrore tinogram 
Accessibility of Extracellular Space in the 
Rhabdome of the Living Isolated Retina of the 
304 Crayfish 136 
Element Concentrations 
Studies on the Chemistry of Lichens, X X . The 
Element Concentration of the Liehen Species 
392 A l e c t o r i a f r e m o n t i i and Its Associated Bark 
Substrate of P i n u s s i l v e s t r i s (N) 1275 
E l o d e a densa Plasma Membrane 
Action of Lindane on the Current-Voltage Re-
lationship in the Plasma Membrane of E l o d e a 
7 4 2 under Passive Conditions 1072 
Enantioselectivity of J H Carners 
Differences in Hydrolysis and Binding of Ho-
mologous Juvenile Hormones in L o c u s t a m i g r a -
s^ft t o r i a Hemolymph 588 
Enantioselectivity of J H Esterases 
Differences in Hydrolysis and Binding of Ho-
1 1 7 4 mologous Juvenile Hormones in L o c u s t a m i g r a -
1 1 7 4 t o r i a Hemolymph 588 
Endocytosis 
The i n v i t r o and i n v i v o Stability of the Entrap-
Q,, ment of Methotrexate in Negatively Charged 
Liposomes after Sterile Filtration 114 
Enzymatic D N A Methylation 
Distribution and Enzymic Hypermethylation of 
120 Inverted D N A Repeats in Different Murine 
and Human Cells 558 
Enzyme 
Phenylalanyl-tRNA Synthetase from Baker-
120 Yeast: Structural Organization of the Enzyme 
and Its Complex with t R N A p h e as Determined 
by X-Ray Small-Angle Scattering 20 
1222 Evidence for the Existence of meta and p a r a D i -
recting O-Methyltransferases in Tobacco Cell 
616 Cultures 46 
Enzyme Purification 
Purification and Properties of a Catechol Met-
529 hyltransferase of the Yeast C a n d i d a t r o p i c a l i s 709 
Enzyme Regulation 
Expression of Aspartokinase, Dihydrodipicoli-
nic Acid Synthase and Homoserine Dehydroge-
nase During Growth of Carrot Cell Suspension 
13 Cultures on Lysine- and Threonine-Supple-
mented Media 1177 
Enzymology of Herbicide Detoxification 
136 Characterization of the Metamitron Deamina-
ting Enzyme Activity from Sugar Beet { B e t a 
299 v u l g a r i s L.) Leaves 948 
1306 Subject Index 
Epidemie Waves 
A Deterministic Model for Measles (N) . . . 647 
Eriodictyol 
Eriodictyol-7-glucoside and Other Phenolics in 
the Blue Fruits of L a s i a u t h u s j a p o n i c a (N) . . 628 
Eriodictyol-7-glucoside 
Eriodictyol-7-glucoside and Other Phenolics in 
the Blue Fruits of L a s i a u t h u s j a p o n i c a (N) . . 628 
ESR 
On the Possible Involvement of Ascorbic Acid 
and Copper Proteins in Leukemia. III. ESR In-
vestigations on the Interaction between Ascor-
bic Acid and Some Transition Metal Ions . . 546 
On the Possible Involvement of Ascorbic Acid 
and Copper Proteins in Leukemia. IV. ESR In-
vestigations on the Interaction between Ascor-
bic Acid and Some Copper Proteins . . . . 550 
Esterase 
Sinapine Esterase. I. Characterization of Sina-
pine Esterase from Cotyledons of Raphanus sa-
t i v u s 715 
Ethane Formation 
Ethane Formation and Chlorophyll Bleaching 
in DCMU-Treated E u g l e n a g r a c i l i s Cells and 
Isolated Spinach Chloroplast Lamellae . . . 1040 
Ethanethiol 
Thioether Formation of Phycocyanobilin: A 
Model Reaction of Phycocyanin Biosynthesis . 192 
Ethanol Metabolism 
Cultured Lung Cells: Interplay Effects of Beta-
Mimetics, Prostaglandins and Corticosteroids in 
the Biosynthesis of Dipalmitoyl Lecithin . . 101 
E u g l e n a g r a c i l i s 
Cyanide Insensitive Iron Superoxide Dismutase 
in E u g l e n a g r a c i l i s Comparison of the Reliabili-
ties of Diflerent Test Systems for Superoxide 
Dismutases 374 
Ethane Formation and Chlorophyll Bleaching 
in DCMU-Treated E u g l e n a g r a c i l i s Cells and 
Isolated Spinach Chloroplast Lamellae . . . 1040 
Excitation-Contraction Coupling 
Fine Structure and Organization of the Sarco-
plasmic Reticulum in the Sino-Auricular Fibres 
ofFrogHeart 865 
Experimental Allergie Neuritis 
Suppression of Experimental Allergie Neuritis 
with P 2 Protein of PNS Myelin (N) 641 
Extra Loop 
On the Dynamic Model of tRNA: Recent Ex-
perimental Findings 248 
Extracellular Proteases 
Osmotic Sensitivity and Tolerance and Protei-
nase Production in a Strain of Saccharomyces . 131 
F a c l o r o v s k y a 
Isoflavonoid Phytoalexins of P a r o c h e t u s c o m -
munis and F a c l o r o v s k y a a s c h e r s o n i a n a (N) . . 290 
Factors Influencing Activity 
Catalytic Subunit of Adenosine Cyclic 3',5' Mo-
nophosphate-Dependent Protein Kinase from 
Rat Muscle: Basic Properties and Factors Influ-
encing the Activity 1186 
Fagaceae 
On the Pgmentation of the Pollen of N o t h o f a -
gus a n t a r e t i c a (Forst.) Oerst. (Fagaceae) (N) . 1289 
F a g o p y r u m esculentum 
Interference of L-a-Aminooxy-ß-Phenylpropio-
nic Acid with Phenylalanine Metabolism in 
Buckwheat 1162 
Farinose Exudate 
A Novel C-Methylated Dihydrochalcone from 
P i t y r o g r a m m a t r i a n g u l a r i s var. viscosa (N) . . 876 
Fate and Activity of Herbicides 
Biological Determination of Photosynthetic In-
hibitors in Soils and Water and Application of 
Bioassays to Herbicide Investigations . . . . 964 
Fatty Acids 
Mechanism of Paraquat Action: Inhibition of 
the Herbicidal Effect by a Copper Chelate with 
Superoxide Dismutating Activity 1032 
Fern 
Incorporation of 5-Bromo-2-deoxyuridine into 
the Chloroplast D N A o f A n e m i a p h y l l i t i d i s . . 449 
Ferriporphyrins 
1 5 N - N M R Study on Complexes of Low-Spin 
Ferritetraphenylporphyrin 1106 
F i c u s c a r i c a 
The Role of 5-Hydroxymarmesin in the Bioge-
nesis ofBergapten (N) 1278 
Field Desorption Mass Spectrometry 
Field Desorption Mass Spectrometry of Physio-
logically Active Steroid- and Dammarane-Sa-
ponins 1094 
Flash Yields 
Cation Effects on System II Reactions in Thyla-
koids: Measurements on Oxygen Evolution, the 
Electrochromic Change at 515 Nanometers, the 
Primary Acceptor and the Primary Donor . . 826 
Flavonoids 
3'-0-Methylmyricetin-3-rhamnoglucoside a 
New Flavonoid from the Autumnal Leaf of 
G i n k g o b i l o b a L. (N) 878 
Flavonols 
Isolation and Characterization of Flavonol 
Converting Enzymes from M e n t h a p i p e r i t a 
Plants ana from M e n t h a arvensis Cell Suspen-
sion Cultures 200 
UDP-Glucose: Glucosyltransferase Activity In-
volved in the Biosynthesis of Flavonol Trigluco-
sides in Pisum s a t i v u m L. Seedlings 738 
Flow Cytometry 
Physico-Chemical Studies of Isolated Chroma-
tin Compared with i n s i t u Chromatin after Par-
tial Hepatectomy in the Rat 442 
Fluorescence Spectroscopy 
Spectroscopic and Tnermodynamic Studies of 
Qilorophyll Containing Monolayers and Vesic-
les. Part II: Chlorophyll a and Pheophytin a 
Aggregation on D M P C Vesicles 406 
Fluorochromes 
Observations on the Chromatin Staining by 
Aluminium-Hematoxylin (N) 1285 
Fluorometric Test 
A Fluorometric Test for Microsomal Monooxy-
genase Activity in the Rat Liver with Scoparone 
as Substrate (N) 481 
Fossil C o 2 , 
13Carbon-Isotope Decrease in Annual-Rings of 
Twentieth-Century Trees (N) 644 
Free Fatty Acids 
The Chemical Composition of Cuticular Lipids 
from Dragonflies (Odonata) 498 
Frictional Coefficient 
A Viscosity Model of Polyacrylamide Gel Elec-
trophoresis 512 
Functional and Structural Organization of System-
II-Electron Transport 
Studies about the Mechanism of Herbicidal 
Interaction with Photosystem II in Isolated 
Chloroplasts 1010 
Fundic Glycoproteins 
I n v i t r o Action of Gastric Mucosal Lysosomal 
Enzymes on Intracellular Gastric Glycoproteins 90 
Furanocoumarins 
Separation of the S-Adenosylmethionine: 5-
and 8-Hydroxyfuranocoumarin O-Methyltrans-
ferases of R u t a g r a v e o l e n s L. by General Ligand 
Affinity Chromatography 387 
Furocoumarins 
Drug-Protein Interaction: 8-Methoxy Psoralen 
as Photosensitizer of Enzymes and Amino 
Acids 392 
Photosensibilization of Isolated Mesophyll 
Cells of C a l y s t e g i a sepium L 1215 
Galactolipid Synthesis 
A Possible Mechanism for a Light-Driven Re-
gulation of the Fatty Acid Composition in Ga-
lactolipids of Chloroplasts 815 
Gallic Acid 
Gallic and Protocatechuic Acid Content during 
the Development of Phycomyces blakesleeanus 
Bgff. 747 
Gamma-Irradiation 
Radiation Aggregates of Insulin 1139 
Gas Exchange 
The Possible Mode of Herbicidal Action of 
Atrazine Basing on the Gas Exchange and the 
Mode of Plant Damage after Treatment . . . 923 
Gastric Ulceration 
I n v i t r o Action of Gastric Mucosal Lysosomal 
Enzymes on Intracellular Gastric Glycoproteins 90 
General Properties 
Catalytic Subunit of Adenosine Cyclic 3',5' Mo-
nophosphate-Dependent Protein Kinase from 
Rat Muscle: Basic Properties and Factors Influ-
encing the Activity 1186 
Genetic Tablau 
On the Dynamic Model of tRNA: Recent Ex-
perimental Findings 248 
Genetics 
Osmotic Sensitivity and Tolerance and Protei-
nase Production in a Strain of Saccharomyces . 131 
Geranylacetone 
Nor-Carotenoids as the Major Volatile Excre-
tion Products of C y a n i d i u m 186 
Inhibitor 
The Algal Excretion Product, Geranylacetone: 
A Potent Inhibitor of Carotene Biosynthesis in 
Synechococcus 957 
Geranylgeraniol 
Influence of Aminotriazoi on the Biosynthesis 
of Chlorophyll and Phytol 1055 
G i n k g o b i l o b a L. 
3'-0-Methylmyricetin-3-rhamnoglucoside a 
New Flavonoid from the Autumnal Leaf of 
G i n k g o b i l o b a L . (N) 878 
G l ucosyltransferase 
UDP-Glucose: Glucosyltransferase Activity In-
volved in the Biosynthesis of Flavonol Trigluco-
sides in P i s u m s a t i v u m L. Seedlings . . . . 738 
Glutamine Synthetase 
Photoactive A T P Dependent Glutamine Syn-
Subject Index 1307 
thetase from Chloroplasts of S e t a r i a i t a l i c a 
Beauv 210 
Glycerol 
A Near-Infrared Spectroscopic Investigation of 
Water in Solutions with Proline, Glycinebetai-
ne, Glycerol and Albumin 699 
Glycerophosphate 
Characterization of an Endogenous Transcrip-
tion Inhibitor from P h y s a r u m p o l y c e p h a l u m 76 
Glycosides 
3'-0-Methylmyricetin-3-rhamnoglucoside a 
New Flavonoid from the Autumnal Leaf of 
G i n k g o b i l o b a L. (N) 878 
Glycosylflavonoids 
Investigations on H o y a Species. III. Leaf Phe-
nolics and Latex Lipids of H o y a l a c u n o s a Bl . . 1125 
Green Algae 
Influence of Twovalent Foreign Cations on the 
Uptake of Zinc by C h l o r e l l a 751 
Growth Control 
Density-Dependent Growth Adaptation Kine-
tics in 3T3 Cell Populations Following Sudden 
[Ca 2 +] and Temperature Changes. A Compari-
son with SV 40-3T3 Cells 279 
Growth Inhibition 
Density-Dependent Growth Inhibiting Interac-
tions between 3T3 and SV 40-3T3 Cells in M i -
xed Cultures 272 
Growth-Regulator 
Changes of the Amounts of Pigments and Pre-
nylquinones in Chloroplasts of H o r d e u m v u l g a -
r e - Seedlings Treated with the Growth Regula-
ting Herbicide M C P A (4-Chloro-2-methylphe-
noxyacetic Acid) . 106 
Interpretation of Plant Growth Responses to 
Chemicals 931 
Gymnospermae 
3 /-0-Methylmyricetin-3-rhamnoglucoside a 
New Flavonoid from the Autumnal Leaf of 
G i n k g o b i l o b a L. (N) 878 
HL23V-BAB, Sequence 
Sequences Homologous to BAV Component of 
HL23V in Baboon Tissues 266 
Hastatoside 
Hastatosid, ein neues Iridoid aus Verbena h a -
s t a t a L. und Verbena ofßcinalis L. [1] . . . . 311 
H e d y a nubiferana 
A Sex Attractant for the Green Budworm 
Moth, H e d y a nubiferana 1248 
Hematoxylin 
Observations on the Chromatin Staining by 
Aluminium-Hematoxylin (N) 1285 
Hemoglobin 
Search for Millimeter Microwave Effects on En-
zyme or Protein Functions 60 
Herbicidal Action 
Site of Action and Quantitative Structure-Acti-
vity Relationship of a Series of Herbicidal N -
Aryl-Substituted 3,4-Dimethyl-2-hydroxy-5-
oxo-2,5-dihydro-pyrrolones 1028 
Ethane Formation and Chlorophyll Bleaching 
in DCMU-Treated E u g l e n a g r a c i l i s Cells and 
Isolated Spinach Chloroplast Lamellae . . . 1040 
Herbicidal Action of Aminotriazoi 
Influence of Aminotriazoi on the Biosynthesis 
of Chlorophyll and Phytol 1055 
1308 Subject Index 
Herbicidal Action of Atrazine 
The Possible Mode of Herbicidal Action of 
Atrazine Basing on the Gas Exchange and the 
Mode of Plant Damage after Treatment . . . 923 
Herbicidal Action of Monuron 
The Role of Light and Oxygen in the Action of 
the Photosynthetic Inhibitor Herbicide Monu-
ron 1058 
Herbicide Action 
A Review of the Place of i n v i t r o Cell Culture 
Systems in Studies of Action, Metabolism and 
Resistance of Biocides Affecting Photosynthesis 905 
Herbicide Metabolism 
A Review of the Place of i n v i t r o Cell Culture 
Systems in Studies of Action, Metabolism and 
Resistance of Biocides Affecting Photosynthesis 905 
Herbicide Penetration 
Causes of the Selective Action of the Photosynt-
hetic Inhibitors Phenmedipham and Bentazon . 926 
Herbicide Resistance 
A Review of the Place of i n v i t r o Cell Culture 
Systems in Studies of Action, Metabolism and 
Resistance of Biocides Affecting Photosynthesis 905 
Herbicide Selectivity 
Types of Selective Action by Herbicides which 
Inhibit Photosynthesis 900 
Herbicide Selectivity 
Some New Results Concerning Structure-Acti-
vity Relationships of Herbicides 973 
Herbicides 
Effect of Simazine on Formation of Chloro-
plasts Prenyllipids in Seedlings of H o r d e u m v u l -
g a r e L 110 
Comparison of the Inhibition of Photosynthetic 
Reactions in Chloroplasts by Dibromothymo-
quinone, Bromonitrothymol and Ioxynil . . . 419 
The Effect of Analogues of Dibromothymoqui-
none and of Bromonitrothymol on Photosynt-
hetic Electron Flow 831 
Metabolism of Chloridazon and Antipyrin in 
Plant Cell Suspension Cultures 914 
Interpretation of Plant Growth Responses to 
Chemicals 931 
Plant Physiological Adaptations Induced by 
Low Rates of Photosynthesis 932 
Effect of Biocides on the Development of the 
Photosynthetic Apparatus of Radish Seedlings 
Grown under Strong and Weak Light Concfi-
tions 936 
Biochemistry of Herbicides Affecting Photo-
synthesis 966 
Inhibition of Photosynthetic Electron Flow by 
Phenol and Diphenylether Herbicides in Con-
trol and Trypsin-Treated Chloroplasts . . . 986 
The Mode of Action of Photosystem Il-Specific 
Inhibitors in Herbicide-Resistant Weed Bioty-
pes 996 
Differential Effects of Herbicides upon Trypsin-
Treated Chloroplasts 1015 
Mechanism of Action of the Herbicide 4,6-Di-
nitro-ö-cresol in Photosynthesis 1021 
Herpetetrol 
Herpetriol and Herpetetrol, New Lignoids Iso-
lated from H e r p e t o s p e r m u m c a u d i g e r u m Wall . 1129 
H e r p e t o s p e r m u m c a u d i g e r u m 
Herpetriol and Herpetetrol, New Lignoids Iso-
lated from H e r p e t o s p e r m u m c a u d i g e r u m Wall . 1129 
Herpetriol 
Herpetriol and Herpetetrol, New Lignoids Iso-
lated from H e r p e t o s p e r m u m c a u d i g e r u m Wall . 1129 
Heterocysts 
External Factors Influencing Light-Induced 
Hydrogen Evolution by the Blue-Green Alga, 
N o s t o c m u s c o r u m 820 
High Performance Liquid Chromatography 
Screening of Aromatic Secondary Lienen Sub-
stances by High Performance Liquid Chroma-
tography 695 
Sinapine Esterase. I. Characterization of Sina-
pine Esterase from Cotyledons of Raphanus sa-
t i v u s 715 
Honey Bee 
Precocene II is no Anti-Juvenile Hormone in 
the Honey Bee, A p i s mellifera 1261 
H o y a b e l l a 
Investigations on H o y a species. II. Latex Lipids 
and Leaf Phenolics of H o y a b e l l a Hook . . . 5 
H o y a l a c u n o s a 
Investigations on H o y a Species. III. Leaf Phe-
nolics and Latex Lipids of H o y a l a c u n o s a Bl. . 1125 
Human Serum 
The Influence of Spermine, Spermidine and 
Various Sera on T-Lymphocyte and Granulo-
cyte Colony Growth i n v i t r o 452 
Humans 
Free-Running Human Circadian Rhythms in 
Svalbard 470 
Hyaluronicacid 
Spin-Lattice-Relaxationtime-7\ Measurements 
of Hyaluronic Acid 508 
5-Hydroxymarmesin 
The Role of 5-Hydroxymarmesin in the Bioge-
nesis of Bergapten (N) 1278 
3,17 ß-Hydroxysteroid Dehydrogenase 
Purification and Characterization of a 3,17 yß-
Hydroxysteroid Dehydrogenase from S t r e p t o -
myces h y d r o g e n a n s 533 
17 ß-Hydroxysteroid Dehydrogenase Activity 
Purification and Properties of the Soluble 17 ß-
Hydroxysteroid Dehydrogenase of Rabbit Ute-
rus 726 
Hypermetabolic Response 
Hypermetabolic Response Induced by Juvenile 
Hormone Analogues in an Insect 599 
Identified Neurons 
Response Characteristics and Identification of 
Extrinsic Mushroom Body Neurons of the Bee. 612 
Immunological Behaviour 
Comparative Studies on the Dodecameric and 
Hexameric Forms of Yeast Aminopeptidase I . 381 
Immunological Reactivity 
The Inbred Mouse Strain STU. Development 
and Properties (N) 306 
I n v i t r o Culture 
An i n v i t r o Culture System for Crayfish Organs 1243 
i n v i t r o Transcription 
Transcription and Release of R N A in Isolated 
Nuclei from Parsley Cells 431 
Inactivation 
Types of Selective Action by Herbicides which 
Inhibit Photosynthesis 900 
Inbred Mice 
The Inbred Mouse Strain STU. Development 
and Properties (N) 306 
Indicator Plants 
Interpretation of Plant Growth Responses to 
Chemicals 
Inhibition 
Comparison of the Inhibition of Photosynthetic 
Reactions in Chloroplasts by Dibromothymo-
guinone, Bromointrothymol and Ioxynil . . . 
Inhibition of the Nitrate Reductase Complex by 
Dibromothymoquinone 
Biochemistry of Herbicides Affecting Photo-
synthesis 
On the Action of Diethyldithiocarbamate as 
Inhibitor of Copper-Zinc Superoxide Dismutase 
(N) 
Inhibition of Photosynthesis and C 0 2 Assimilation 
Inhibition of Photosynthesis by Bentazon in In-
tact Plants and Isolated Cells in Relation to the 
pH 
Inhibition of Photosynthetic Electron Transport 
Some Properties of the DCMU-Binding Site in 
Chloroplasts 
Inhibitor 
Characterization of an Endogenous Transcrip-
tion Inhibitor from P h y s a r u m p o l y c e p h a l u m 
A Radioactive 1,4-Benzoquinone as Inhibitor of 
the DBMIB-Type in Photosynthetic Electron 
Transport 
The Effect of Analogues of Dibromothymoqui-
none and of Bromonitrothymol on Photosynt-
hetic Electron Flow 
The Algal Excretion Product, Geranylacetone: 
A Potent Inhibitor of Carotene Biosynthesis in 
Synechococcus 
The Mode of Action of Photosystem II-Specific 
Inhibitors in Herbicide-Resistant Wee Biotypes 
Quantitative Structure Activity Relationship of 
Diphenylamines as Inhibitors of Photosynthetic 
Electron Transport and Photophosphorylation . 
Insect Eye 
Structural Differences in the Trachea! Tapetum 
of Diurnal Butterflies 
Insects 
Presence and Biosynthetic Implications of ßß-
Carotene-2-one in the Moth C e r u r a v i n u l a (N) . 
The Sequence of a Dimeric Hemoglobin 
(Erythrocruorin), Component IX, from C h i r o -
nomus t h u m m i t h u m m i (Insecta Diptera) (N) . 
Insulin 
Radiation Aggregates of Insulin 
Intact Chloroplasts 
Effect of Divalent Cations on Cation Fluxes 
Across the Chloroplast Envelope and on Photo-
synthesis of Intact Chloroplasts 
Integument 
An i n v i t r o Culture System for Crayfish Organs 
Interactions 
Interpretation of Plant Growth Responses to 
Chemicals 
Ion Competition 
Influence of Twovalent Foreign Cations on the 
Uptake of Zinc by C h l o r e l l a 
Ion leakage 
Action of Citrinin on Liposomes 
Ion Transport 
Influence of Twovalent Foreign Cations on the 
Uptake of Zinc by C h l o r e l l a 
Subject Index 1309 
ß-Ionone 
Nor-Carotenoids as the Major Volatile Excre-
931 tion Products of C y a n i d i u m 186 
Ionic Relations 
Action of Lindane on the Current-Voltage Re-
lationship in the Plasma Membrane of E l o d e a 
419 under Passive Conditions 1071 
Ioxynil 
529 Inhibition of Photosynthetic Electron Flow by 
Phenol and Diphenylether Herbicides in Con-
966 trol and Trypsin-Treated Chloroplasts . . . 986 
IR-Absorption Spectra 
Protein Subunits of Bacteriochlorophylls B 802 
1292 a n d B 855 of the Light-Harvesting Complex II 
of Rhodopseudomonas c a p s u l a t a 196 
Iridoid 
Hastatosid, ein neues Iridoid aus Verbena h a -
QAA s t a t a L . u n d V e r b e n a officinalis L . [\] . . . . 311 
Iridoids in V e r b e n a and Some Other Verbenoi-
deae 319 
Q Q 9 Irradiation 
y 9 2 Radiation Induced Loss of Anti-Ig Binding Ab-
ility of Lymphocytes (N) 888 
Isoflavans 
76 Isoflavonoid Phytoalexins from Leaflets of D a l -
b e r g i a s e r i c e a (N) 630 
Isoflavanone 
242 A Revised Structure for the Phytoalexin Caja-
nol(N) 159 
Isoflavonoids 
8^1 Isoflavonoid Phytoalexins of P a r o c h e t u s c o m -
m u n i s and F a c t o r o v s k y a a s c h e r s o n i a n a (N) . . 290 
Phytoalexin Production by Species of the Ge-
957 nus C a r a g a n a (N) . . . 293 
Phytoalexin Production by Flowers of Garden 
9 9 6 Pea ( P i s u m s a t i v u m ) (N) 296 
Isoflavonoid Phytoalexins of Yam Bean ( P a -
c h y r r h i z u s erosus) 683 
1024 Isolated Chromatin 
Physico-Chemical Studies of Isolated Chroma-
tin Compared with i n s i t u Chromatin afler Par-
284 tial Hepatectomy in the Rat 442 
Isolated Nuclei 
Transcription and Release of R N A in Isolated 
483 Nuclei from Parsley Cells 431 
Isolated Tissues 
Effect of Mechanical Traumatization on Rate 
882 a n d Constancy of Oxygen Uptake of Isolated 
Diaphragms 400 
1 . ~ Q Isotopic Dilution 
Cultured Lung Cells: Effects of Isotopic Dilu-
tion and Some Undefined Stimulation on the 
Incorporation of Radiolabeled Palmitate and 
Choline into Phosphatidyl Choline (Lecithin) . 96 
233 Isozymes 
The Acetylcholinesterase of B u n g a r u s m u l t c i n c -
1243 tus Venom. Purification and Properties . . . 27 
Jacutin-Fogetten 
931 Inhibitory Effects of the Insecticides Allethrin, 
Lindane, and Jacutin-Fogetten Sublimate on 
Photosynthetic Electron Transport 1069 
Juvenile Effect 
13Carbon-Isotope Decrease in Annual-Rings of 
Twentieth-Dentury Trees (N) 644 
3 97 Juvenile Hormone I and III 
Differences in Hydrolysis and Binding of Ho-
moloeous Juvenile Hormones in L o c u s t a m i g r a -
751 t o r i a Hemolymph 588 
1310 Subject Index 
Juvenile Hormone 
Hypermetabolic Response Induced by Juvenile 
Hormone Analogues in an Insect 599 
Juvenoids 
Hypermetabolic Response Induced by Juvenile 
Hormone Analogues in an Insect 599 
Kinetics 
Purification, Subunit Structure, and Kinetics of 
the Chloroform-Released FATPase Complex 
from R h o d o s p i r i l l w n r u b r u m and Its Compari-
son with FxATPase Forms Isolated by Other 
Methods 38 
The Evolution of Complicated Photoreactions 
in Viscous Media 1264 
Calculation of Yields for Photochemical Reac-
tions (N) 1295 
ß-Lactoglobulin 
The Primary Structure of the ß-Lactoglobulin 
oftheWaterbuffalo(^atoflr/iee)(N) . . . 880 
Lakes 
Observations on the Chromatin Staining by 
Aluminium-Hematoxylin (N) 1285 
L a s i a u t h u s j a p o n i c a 
Eriodictyol-7-glucoside and Other Phenolics in 
the Blue Fruits of L a s i a u t h u s j a p o n i c a (N) . . 628 
Latex 
Investigations on H o y a species. II. Latex Lipids 
and Leaf Phenolics of H o y a b e l l a Hook . . . 5 
Investigations on H o y a Species. III. Leaf Phe-
nolics and Latex Lipids of H o y a l a c u n o s a Bl . 1125 
Leaf 
Investigations on H o y a species. II. Latex Lipids 
and Leaf Phenolics of H o y a b e l l a Hook . . . 5 
Leaf Wax 
The Wax of C a l a t h e a L u t e a ( M a r a n t a c e a e ) (N) 157 
Leguminosae 
A Revised Structure for the Phytoalexin Caja-
nol(N) 159 
Isoflavonoid Phytoalexias of P a r o c h e t u s c o m -
m u n i s and F a c l o r o v s k y a a s c h e r s o n i a n a (N) . . 290 
Phytoalexin Production by Species of the Ge-
nus C a r a g a n a (N) 293 
Phytoalexin Production by Flowers of Garden 
Pea ( P i s u m s a t i v u m ) (N) 296 
Isoflavonoid Phytoalexins from Leaflets of D a l -
bergia s e r i c e a (N) 630 
Isoflavonoid Phytoalexins of Yam Bean (Pa-
c h y r r h i z u s erosus) 683 
Leukemia 
On the Possible Involvement of Ascorbic Acid 
and Copper Proteins in Leukemia. III. ESR In-
vestigations on the Interaction between Ascor-
bic Acid and Some Transition Metal Ions . . 546 
On the Possible Involvement of Ascorbic Acid 
and Copper Proteins in Leukemia. IV. ESR In-
vestigations on the Interaction between Ascor-
bic Acid and Some Copper Proteins . . . . 550 
Lichens 
Studies on the Chemistry of Lichens, X I X . New 
Amino Compounds from A n a p t y c h i a f u s c a and 
Several S t e r e o c a u l o n Species 493 
Screening of Aromatic Secondary Liehen Sub-
stances by High Performance Liquid Chroma-
tography 695 
Studies on the Chemistry of Lichens, X X . The 
Element Concentration of the Liehen Species 
A l e c t o r i a f r e m o n t i i and Its Associated Bark 
Substrate of P i n u s s i l v e s t r i s 1275 
Light 
The Role of Light and Oxygen in the Action of 
the Photosynthetic Inhibitor Herbicide Monu-
ron 1058 
Light Activation 
Effect of Divalent Cations on Cation Fluxes 
Across the Chloroplast Envelope and on Photo-
synthesis of Intact Chloroplasts 233 
Light Inhibition 
Gallic and Protocatechuic Acid Content during 
the Development of Phycomyces blakesleeanus 
Bgff. 747 
Light Microscopy 
Accessibility of Extracellular Space in the 
Rhabdome of the Living Isolated Retina of the 
Crayfish 136 
Light-Scattering 
Size Distribution in the Higher Stages of Poly-
merization of the A-Protein of Tobacco Mosaic 
Virus { v u l g a r e ) 782 
Lindane Effects 
Selective Effects of Lindane (y-1,2,3,4,5,6 Hexa-
chlorocyclohexane) on Photosynthesis, Mem-
brane Transport of Amino Acids and Protein 
Synthesis in A n a c y s t i s n i d u l a n s 1062 
Lindane 
Inhibitory Effects of the Insecticides Allethrin, 
Lindane, and Jacutin-Fogetten Sublimate on 
Photosynthetic Electron Transport 1070 
Lipid and Flavonoid Components 
Protoplasts from Oat Primary Leaves as Tools 
for Experiments on the Compartmentation in 
Lipid and Flavonoid Metabolism 854 
Lipid Bilayers 
Spectroscopic and Thermodynamic Studies of 
Chlorophyll Containing Monolayers and Vesic-
les. Part II: Chlorophyll a and Pheophytin a 
Aggregation on D M P C Vesicles 406 
Structure of Cerebrosides. II. Small Angle X-Ray 
Diffraction Study of Cerasine 1121 
Lipid Peroxidation 
Absence of Microsomal Lipid Peroxidation in 
Acatalasemic Mice (N) 301 
Lipid Peroxidation 
On the Possible Involvement of Ascorbic Acid 
and Copper Proteins in Leukemia. IV. ESR In-
vestigations on the Interaction between Ascor-
bic Acid and Some Copper Proteins . . . . 550 
Ethane Formation and Chlorophyll Bleaching 
in DCMU-Treated E u g l e n a g r a c i l i s Cells and 
Isolated Spinach Chloroplast Lamellae . . . 1040 
Lipids 
P Y R I D A Z I N O N E S , Their Influence on the 
Biosynthesis of Carotenoids and the Metabo-
lism of Lipids in Plants (Survey of Literature) . 1052 
Binding of Antibodies onto the Thylakoid 
Membrane. V. Distribution of Proteins and L i -
pids in the Thylakoid Membrane 1199 
Lipopolysaccharides 
Structural Investigations on Lipopolysacchari-
des of Mutante S SF 1111 and R 595 SF 1167 of 
S a l m o n e l l a m i n n e s o t a 171 
Liposomes 
The i n v i t r o and i n v i v o Stability of the Entrap-
ment of Methotrexate in Negatively Charged 
Subject Index 1311 
Liposomes after Sterile Filtration 114 
Action of Citrinin on Liposomes 397 
Liver Microsomes 
A Fluorometric Test for Microsomal Monooxy-
genase Activity in the Rat Liver with Scoparone 
as Substrate (N) 481 
L o c u s t a 
Differences in Hydrolysis and Binding of Ho-
mologous Juvenile Hormones in L o c u s t a m i g r a -
t o r i a Hemolymph 588 
Long Period 
Structure of Cerebrosides. II. Small Angle X -
Ray Diffraction Study of Cerasine 1121 
Lung Type II Cells 
Cultured Lung Cells: Interplay Effects of Beta-
Mimetics, Prostaglandins and Corticosteroids in 
the Biosynthesis of Dipalmitoyl Lecithin . . 101 
L u p i n u s p o l y p h y l l u s 
A Model Mechanism for the Enzymatic Synthe-
sis of Lupin Alkaloids 704 
Lymphocyte 
The Influence of Spermine, Spermidine and 
Various Sera on T-Lymphocyte and Granulo-
cyte Colony Growth i n v i t r o 452 
Radiation Induced Loss of Anti-Ig Binding Ab-
ility of Lymphocytes (N) 888 
Lysosomal Enzymes 
I n v i t r o Action of Gastric Mucosal Lysosomal 
Enzymes on Intracellular Gastric Glycoproteins 90 
Lysosomes 
Isolation and Characterization of Vacuoles 
from Cell Suspension Cultures of D a u c u s c a r o t a 848 
Magnesium 
Effect of Divalent Cations on Cation Fluxes 
Across the Chloroplast Envelope and on Photo-
synthesis of Intact Chloroplasts 233 
Magnesium 
Permeability of Plasma Membrane Vesicles to 
Ouabain and M g 2 + as a Factor Determining 
Rate of Binding of Ouabain to N a + and K + De-
pendent ATPase 1224 
Magnesium Content 
7-Irradiated Ribosomes from M i c r o c o c c u s r a -
d i o d u r a n s in a Cell-Free Protein Synthesizing 
System 565 
Malate Synthase 
Incomplete Glyoxysomes Appearing at a Late 
Stage of Maturation of Cucumber Seeds . . 1232 
Malate Synthase 
Rates of de n o v o Synthesis of Malate Synthase 
and Albumins during the Very Early Phase of 
Germination 1237 
M a n d u c a sexta 
Bombykal, a Sex Pheromone of the Sphinx 
Moth M a n d u c a sexta 9 
Marantaceae 
The Wax of C a l a t h e a l u t e a (Marantaceae) (N) . 157 
Mating Success 
The Role of Light in the Mating Behavior of 
D r o s o p h i l a s u b o b s c u r a 1253 
Measles 
A Deterministic Model for Measles (N) . . . 647 
Mechanical Traumatization 
Effect of Mechanical Traumatization on Rate 
and Constancy of Oxygen Uptake of Isolated 
Diaphragms 400 
Mechanism of Action of Pyridazinones 
PYRIDAZINONES, Their Influence on the 
Biosynthesis of Carotenoids and the Metabo-
lism of Lipids in Plants (Survey of Literature) . 1052 
Mechanism of Inhibition by DCMU-Type-Herbici-
des 
Studies about the Mechanism of Herbicidal 
Interaction with Photosystem II in Isolated 
Chloroplasts 1010 
Melanogenesis 
Enhanced Melanization of Harding-Passey 
Mouse Melanoma Cells Following Treatment 
with Exogenous Melanosomes in Monolayer 
Culture 124 
Melanoma Culture 
Enhanced Melanization of Harding-Passey 
Mouse Melanoma Cells Following Treatment 
with Exogenous Melanosomes in Monolaver 
Culture / . 124 
Melanosomea 
Enhanced Melanization of Harding-Passey 
Mouse Melanoma Cells Following Treatment 
with Exogenous Melanosomes in Monolayer 
Culture 124 
Membrane Potential 
Action of Lindane on the Current-Voltage Re-
lationship in the Plasma Membrane of E l o d e a 
under Passive Conditions 1072 
Serine Transport and Membrane Depolariza-
tion in the Liverwort Ricciaßuitans . . . . 1222 
Membrane Transport 
Selective Effects of Lindane (y-1,2,3,4,5,6 Hexa-
chlorocyclohexane) on Photosynthesis, Mem-
brane Transport of Amino Acids and Protein 
Synthesis in A n a c y s t i s n i d u l a n s 1062 
M e n t h a a r v e n s i s 
Isolation and Characterization of Flavonol 
Converting Enzymes from M e n t h a p i p e r i t a 
Plants and from M e n t h a a r v e n s i s Cell Suspen-
sion Cultures , . . . 200 
M e n t h a p i p e r i t a 
Isolation and Characterization of Flavonol 
Converting Enzymes from M e n t h a p i p e r i t a 
Plants and from M e n t h a a r v e n s i s Cell Suspen-
sion Cultures 200 
Mapping 
Molecular Cloning of the Restriction Frag-
ments Derived from Double EcoRI/Pstl Diges-
tion of the Calf Satellite I D N A and Their Re-
striction Analysis 1151 
Mesophyll and Bündle Sheath Chloroplasts 
Photoactive A T P Dependent Glutamine Syn-
thetase from Chloroplasts of S e t a r i a i t a l i c a 
Beauv 210 
m e t a and p a r a Methylation 
Evidence for the Existence of m e t a and p a r a D i -
recting O-Methyltransferases in Tobacco Cell 
Cultures 46 
Metabolism 
Presence and Biosynthetic Implications of ßß-
Carotene-2-one in the Moth C e r u r a v i n u l a (N) . 483 
Causes of the Selective Action of the Photosynt-
hetic Inhibitors Phenmedipham and Bentazon . 926 
Zn Metabolism 
Influence of Twovalent Foreign Cations on the 
Uptake of Zinc by C h l o r e l l a 751 
1312 Subject Index 
Metabolism of Aromatic Compounds 
Metabolism of Chloridazon and Antipyrin in 
Plant Cell Suspension Cultures 
Metabolizing Cell 
Temperature-Dependence of Biological Process 
Metal Ions 
The Influence of Different Solvents on the 
Interaction between Metal Ions and Tetracycli-
ne 
Metal Mordanting 
Observation on the Chromatin Staining by 
Aluminium-Hematoxylin (N) 
Metallocenes 
Synthesis, Biochemistry and Cytostatic Effects 
of N-Methyl-N-ß-chlorethyl-hydrazones of Me-
tallocene Aldehydes 
Molybdocen-dichlorid als Antitumor-Agens 
Methotrexate 
The i n v i t r o and i n v i v o Stability of the Entrap-
ment of Methotrexate in Negatively Charged 
Liposomes after Sterile Filtration 
8-Metnoxy-psoralen 
Drug-Protein Interaction: 8-Methoxy Psoralen 
as Photosensitizer of Enzymes and Amino 
Acids 
Methyl Parathion 
Pesticides and Honey Bees: The Danger of M i -
croencapsulated Formulations 
Methylated Dihydrochalcone 
A Novel C-Methylated Dihydrochalcone from 
P i t y r o g r a m m a t r i a n g u l a r i s var. v i s c o s a (N) . . 
Methylheptenone 
Nor-Carotenoids as the Major Volatile Excre-
tion Products of C y a n i d i u m 
Methylhyaluronate 
Spin-Lattice-Relaxationtime-Tx Measurements 
or Hyaluronic Acid 
Methylmercury Complexes 
Methylmercury-Induced Sedimentation Hete-
rogeneity of T / Bacteriophage D N A (N) . . 
Circular Dichroism and Ultraviolet Absorbance 
of Calf Thymus D N A in Presence of C H 3 H g O H 
3'-0-Methylmyricetin-3-rhamnoglucoside 
3'-0-Methylmyricetin-3-rhamnoglucoside a 
New Flavonoid from the Autumnal Leaf of 
G i n k g o b i l o b a L. (N) 
O-Methyltransferase 
Evidence for the Existence of m e t a and p a r a D i -
recting O-Methyltransferases in Tobacco Cell 
Cultures 
Separation of the S-Adenosylmethionine: 5-
and 8-Hydroxyfuranocoumarin O-Methyltrans-
ferases o f R u t a g r a v e o l e n s L. by General Ligand 
Affinity Chromatography 
Metribuzin 
Some Properties of the DCMU-Binding Site in 
Chloroplasts 
Microbial Metabolization of Hexachlorocyclohexa-
ne 
Degradation and Metabolization of Lindane 
ana other Hexachlorocyclohexane Isomers by 
Anaerobic and Aerobic Soil Microorganisms . 
Microbodies 
Incomplete Glyoxysomes Appearing at a Late 
Stage of Maturation of Cucumber Seeds . . 
M i c r o c o c c u s r a d i o d u r a n s 
y-Irradiated Ribosomes from M i c r o c o c c u s r a -
d i o d u r a n s in a Cell-Free Protein Synthesizing 
System 565 
914 Microencapsulation 
Pesticides and Honey Bees: The Danger of M i -
474 croencapsulated Formulations 153 
Microfilaments 
Complex Influence of Cytochalasin B on Actin 
Polymerization 555 
1156 Microsomes 
Absence of Microsomal Lipid Peroxidation in 
Acatalasemic Mice (N) 301 
1285 Microwave Irradiation 
Search for Millimeter Microwave Effects on En-
zyme or Protein Functions 60 
Milk 
670 The Primary Structure of the ß-Lactoglobulin 
1174 ofthe Waterbuffalo (5w6a/w5 ar^ee) (N) . . . 880 
Mitochondria 
Temperature-Dependence of Biological Process 474 
Mode of Damage 
114 The Possible Mode of Herbicidal Action of 
Atrazine Basing on the Gas Exchange and the 
Mode of Plant Damage after Treatment . . . 923 
Modern Agriculture 
392 Modern Agriculture and Herbicides . . . . 895 
Molar Ellipticity 
Physico-Chemical Studies of Isolated Chroma-
153 tin Compared with i n s i t u Chromatin after Par-
tial Hepatectomy in the Rat 442 
Molecular Evolution 
876 On the Construction of a Phylogenetic Tree . . 478 
II. On the Construction of a Phylogenetic Tree. 1269 
Molecular Forms 
186 Comparative Studies on the Dodecameric and 
Hexameric Forms of Yeast Aminopeptidase I . 381 
Molecular Heterogeneity 
508 Algal Ferredoxin-NADP + Reductase with Dif-
ferent Molecular-Weight Forms (N) . . . . 637 
Molecular Sieve 
162 A Viscosity Model of Polyacrylamide Gel Elec-
trophoresis 512 
259 Molt Inhibiting Hormone 
Investigations on the Effect of Injected Ecdyso-
ne upon the Green Shore Crab C a r c i n u s m a -
enas L 608 
Molybdenum Hydroxylases 
Ä New Mutant Affecting Aldehyde Oxidase in 
D r o s o p h i l a m e l a n o g a s t e r 304 
Molybdo-//em<?protein 
Ässimilatory Nitrate Reductase of Rhodopseu-
46 domonas c a p s u l a t a AD2: A Molybdo-Hemepro-
tein 33 
Molybdocene Dichloride 
Molybdocen-dichlorid als Antitumor-Agens . 1174 
Monooxygenases 
A Fluorometric Test for Microsomal Monooxy-
genase Activity in the Rat Liver with Scoparone 
992 as Substrate (N) 481 
Mouse Spermatocytes 
Electron Microscopy of Synaptonemal Comple-
xes in Semithin Sections (N) 299 
Multiple Molecular Forms 
1066 Acetylcholinesterase from Bovine Erythrocytes. 
Purification and Properties of the Enzyme Solu-
bilized in the Presence and the Absence of Tri-
1232 ton X-100 721 
Muscarinic-Acetylcholinreceptor 
Attempts to Enrich and to Solubilize the Mus-
carinic Acetylcholinereceptor from Bovine Cau-
date nucleus 
Muscle 
Radioactive Labelling of Lipids in Rat Neuro-
sarcoma by Intravenous Injection of [l- 1 4C]-Oc-
tadecenol (N) 
Muscle Proteins 
Complex Influence of Cytochalasin B on Actin 
Polymerization 
Mushroom Bodies 
Response Characteristics and Identification of 
Extrinsic Mushroom Body Neurons of the Bee . 
Mushroom Poisoning 
Amanitin Content and Toxicity of A m a n i t a V e r -
n a Bull 
Determination of a-, ß-, and y-Amanitin by 
High Performance Thin-Layer Chromatogra-
phy in A m a n i t a p h a l l o i d e s (Vaill. ex Fr.) Secr. 
from Various Origin 
Mutants 
Isolation of Anatomical Brain Mutants of D r o -
s o p h i l a by Histological Means 
Myelin Specific Proteins 
Suppression of Experimental Allergie Neuritis 
with P 2 Protein of PNS Myelin (N) 
Natural Products 
Field Desorption Mass Spectrometry of Physio-
logically Active Steroid- and Dammarane-Sa-
ponins 
Neurosarcoma 
Radioactive Labelling of Lipids in Rat Neuro-
sarcoma by Intravenous Injection of [l- 1 4C]-Oc-
tadecenol (N) 
N i c o t i a n a tabacum 
Effects of a-Aminooxy-^-phenylpropionic Acid 
on Phenylalanine Metabolism in /7-Fluorophe-
nylalanine Sensitive and Resistant Tobacco 
Cells 
Night Vision 
The Physiological Optics of a Nocturnal Semi-
Aquatic Spider, Dotomedes aquaticus (Pisauri-
dae) 
Nitrate Reductase 
Assimilatory Nitrate Reductase of Rhodopseu-
domonas c a p s u l a t a AD?: A Molybdo-Hemepro-
tein 
Nitrate Reductase Complex 
Inhibition of the Nitrate Reductase Complex by 
Dibromothymoquinone 
Nitrogen Metabolism 
Plant Physiological Adaptations Induced by 
Low Rates of Photosynthesis 
Nitrogenase 
External Factors Influencing Light-Induced 
Hydrogen Evolution by the Blue-Green Alga, 
Nostoc muscorum 
Nitrophenols 
The Effect of Analogues of Dibromothymoqui-
none and of Bromonitrothymol on Photosyn-
thetic Electron Flow 
1 3 C - N M R 
The Incorporation of [1,2-13C2] Acetate into Pi-
satin to Establish the Biosynthesis of Its Polyke-
tide Moiety 
N M R 
A l H N M R Study of the Syn-Anti Dynamic 
Equilibrium in Adenine Nucleosides and Nuc-
Subject Index 1313 
leotides with the Aid of Some Synthetic Model 
51 Analogues with Fi xed Conformations . . . . 359 
Further Evidence for a S-Syn Correlation in the 
Purine(ß)ribosides: The Solution Conformation 
of Two Tricyclic Analogs of Adenosine and Gu-
885 anosine 653 
Ribose Conformations of Adenosine Analogs 
Modified at the 2', 3' or 5' Positions 1075 
555 1 5 N - N M R 
1 5 N - N M R Study on Complexes of Low-Spin 
Ferritetraphenylporphyrin 1106 
612 ^ C - N M R 
The Cooperativity of the C 0 2 Hb Binding: 
Measurements by 1 3 C - N M R Spectrometry . . 1112 
330 Nodules 
On the D N A Content of the Bacteroids of Rhi-
zobium j a p o n i c u m 793 
Nonlinear kinetics 
1133 All-or-None Behaviour and Bistability in a 
Simple Cell Model with Autocatalysis of Type 
A + 2 B = 3 B ( N ) 649 
143 Nonthermal Effects 
Biological Effects of Electromagnetic Fields . 616 
nor-Carotenoid 
641 Carotenoids of Rhizobia. III. 2 \ 3 ' - t r a n s - D i h y -
droxy-2-nor-ß,ß-carotene-3,4-dione, a Novel 
Carotenoid from a Mutant of Rhizobium l u p i n i . 179 
Nor-Carotenoids as the Major Volatile Excre-
tion Products of C y a n i d i u m 186 
nor-N-mustard 
1 ( m A Theoretical Study of H 3 P 0 4 , nor-N-Mustard, 
and Cyclophosphamide 658 
Nothofagus a n t a r e t i c a 
On the Pigmentation of the Pollen of N o t h o f a -
gus a n t a r e t i c a (Forst.) Oerst. (Fagaceae) (N) . 1289 
Nucleosides 
Spin-Lattice-Relaxationtime Tx Measurements 
of Nucleosides 503 
Nucleotides 
' ' ü Spin-Lattice-Relaxationtime Tx Measurements 
of Nucleosides 503 
Formation of Platinum Blues by Pyrimidine 
Nucleotides (N) 1287 
4 6 3 Numeric Integration 
Calculation of Yields for Photochemical Reac-
tions(N) 1295 
33 
Olfaction in Tiger 
Phenylethylamine as a Biochemical Marker of 
529 Tiger (N) 632 
Ol factory Receptors 
A Sex Attractant for the Green Budworm 
932 Moth, H e d y a n u b i f e r a n a 1248 
Oligomycin 
On the Oligomycin-Sensitivity and Subunit 
Composition of the ATPase Complex from 
820 R h o a o s p i r i l l u m r u b r u m 229 
Oncorna Viruses 
The Inbred Mouse Strain STU. Development 
and Properties (N) 306 
831 Y-Organ 
Investigations on the Effects of Injected Ecdyso-
ne upon the Green Shore Crab C a r c i n u s ma-
enas L 608 
87 Organ-Affinity 
Synthesis, Biochemistry and Cytostatic Effects 
of N-Methyl-N-ß-chlorethyl-hydrazones of Me-
tallocene Aldehydes 670 
1314 Subject Index 
Organelle Isolation 
Protoplasts from Oat Primary Leaves as Tools 
for Experiments on the Compartmentation in 
Lipid and Flavonoid Metabolism 854 
Organogenesis 
Enrichment of Solanum khasianum Callus Ge-
nerating Rootlets with Steroidal Glycoalkaloids 
(N) 634 
Optical Absorption 
The Influence of Different Solvents on the 
Interaction between Metal Ions and Tetracycli-
ne 1156 
Oscillations 
Evidence for a Rapid Oxygen-Uptake in To-
bacco Chloroplasts 414 
Osmium//7-Phenylenediamine 
Electron Microscopy of Synaptonemal Comple-
xes in Semithin Sections 299 
Osmotolerance 
Osmotic Sensitivity and Tolerance and Protei-
nase Production in a Strain of Saccharomyces . 131 
Oxygen 
The Role of Light and Oxygen in the Action of 
the Photosynthetic Inhibitor Herbicide Monu-
ron 1058 
Oxygen Consumption 
Effect of Mechanical Traumatization on Rate 
and Constancy of Oxygen Uptake of Isolated 
Diaphragms 400 
Oxygen-Evolving Side 
Inhibition of Photosynthetic Electron Transport 
in Tobacco Chloroplasts and Thylakoids or the 
Blue Green Alga O s c i l l a t o r i a chalybea by an 
Antiserum to Synthetic Zeaxanthin 1218 
Oxygen Uptake 
Evidence for a Rapid Oxygen-Uptake in To-
bacco Chloroplasts 414 
Characterization of a Light-Induced Oxygen-
Uptake in Tobacco Protoplasts 570 
P a c h y r r h i z u s 
Isoflavonoid Phytoalexins of Yam Bean ( P a -
c h y r r h i z u s erosus) 683 
PAPS-Sulfotransferase 
A PAPS-Dependent Sulfotransferase in Cyano-
p h o r a p a r a a o x a Inhibited by 5 / -AMP, 5'-ÄDP, 
and APS 222 
Paracrystalline Distortions 
Structure of Cerebrosides. II. Small Angle X -
Ray Diffraction Study of Cerasine 1121 
Paraauat 
Mechanism of Paraquat Action: Inhibition of 
the Herbicidal Effect by a Copper Chelate with 
Superoxide Dismutating Activity 1032 
Parocnetus 
Isoflavonoid Phytoalexins of Parochetus com-
munis and F a c l o r o v s k y a aschersoniana (N) . . 290 
Partial Hepatectomy 
Physico-Chemical Studies of Isolated Chroma-
tin Compared with i n s i t u Chromatin after Par-
tial Hepatectomy in the Rat 442 
Peas 
UDP-Glucose: Glucosyltransferase Activity In-
volved in the Biosynthesis of Flavonol Trigluco-
sides in Pisum sativum L. Seedlings 738 
Penetration 
Inhibition of Photosynthesis by Bentazon in In-
tact Plants and Isolated Cells in Relation to the 
pH 944 
P E N N C A P - M 
Pesticides and Honey Bees: The Danger of M i -
croencapsulated Formulations 153 
Peripheral Nervous System 
Suppression of Experimental Allergie Neuritis 
with P 2 Protein of PNS Myelin (N) 641 
Peroxidases 
Isolation and Characterization of Flavonol 
Converting Enzymes from M e n t h a p i p e r i t a 
Plants and from M e n t h a arvensis Cell Suspen-
sion Cultures 200 
Petroselinum crispum 
The Molecular Weight of rRNA Precursor Mo-
lecules and Their Processing in Higher Plant 
Cells 253 
Phagocytosis 
Enhanced Melanization of Harding-Passey 
Mouse Melanoma Cells Following Treatment 
with Exogenous Melanosomes in Monolayer 
Culture 124 
Com parative Pharm aeokineties 
Aosorption, Body Distribution, Metabolism, 
and Excretion of Dieldrin in Non-Human Pri-
mates and Other Laboratory Animals . . . 340 
Phase Change 
Temperature-Dependence of Biological Process 474 
Phase Separation 
Spectroscopic and Thermodynamic Studies of 
Chlorophyll Containing Monolayers and Vesic-
les. Part II: Chlorophyll a and Pheophytin a 
Aggregation on D M P C Vesicles 406 
Phalloidin 
Determination of a-, ß-, and y-Amanitin by 
High Performance Thin-Layer Chromatogra-
phy in A m a n i t a p h a l l o i d e s (Vaill. ex Fr.) Secr. 
irom Various Origin 1133 
Phenol Herbicides 
Induction of Reversible Tolerance of Algal Cells 
to Various Herbicides. I. Inhibition of Photo-
synthesis by Phenol Herbicides and Dibromo-
thymoquinone, Its Reversal and Development 
oilnsensitivity to Different Herbicides . . . 951 
Phenolic Carboxylic Acid Derivatives 
Screening of Aromatic Secondary Liehen Sub-
stances by High Performance Liquid Chroma-
tography 695 
Phenols 
Evidence for the Existence of meta and p a r a D i -
recting O-Methyltransferases in Tobacco Cell 
Cultures 46 
Phenylalanine 
Effects of a-Aminooxy-ß-phenylpropionic Acid 
on Phenylalanine Metabolism in /?-Fluoro-
phenylalanine Sensitive and Resistant Tobacco 
Cells 770 
Phenylalanine Ammonia-Lyase 
Interference of L-a-Aminooxy-ß-phenylpropio-
nic Acid with Phenylalanine Metabolism in 
Buckwheat 1162 
Phenylethylamine 
Pnenylethylamine as a Biochemical Marker of 
Tiger (N) 632 
Pheromones 
Bombykal, a Sex Pheromone of the Sphinx 
Moth M a n d u c a sexta 9 
A Sex Attractant for the Green Budworm 
Moth, Hedya n u b i f e r a n a 1248 
3'-Phosphoadenosine-5'-phosphosulfate 
A PAPS-Dependent Sulfotransferase in C y a n o -
p h o r a p a r a a o x a Inhibited by 5'-AMP, 5'-ADP, 
and APS 
Photoaffinity Labels 
Inhibitors of Photosynthetic Electron Tran-
sport. The Properties of Diazidodialkylbenzo-
quinones 
Photochemistry 
The Evolution of Complicated Photoreactions 
in Viscous Media 
Calculation of Yields for Photochemical Reac-
tions (N) 
Photochemotherapy 
Drug-Protein Interaction: 8-Methoxy Psoralen 
as Photosensitizer of Enzymes and Amino 
Acids 
Photoinactivation of Enzymes 
On the Action of Chlorosis-Inducing Herbici-
des in Leaves 
Photooxidation 
The Possible Mode of Herbicidal Action of 
Atrazine Basing on the Gas Exchange and the 
Mode of Plant Damage after Treatment . . 
Photooxidation of Chlorophyll 
On the Action of Chlorosis-Inducing Herbici-
des in Leaves 
Photophobie Response 
Sensory Transduction in H a l o b a c t e r i u m h a l o b i -
u m : Retinal Protein Pigment Controls UV-In-
duced Behavioral Response 
Photophosphorylation 
Photoactive ATP Dependent Glutamine Synt-
hetase from Chloroplasts of S e t a r i a i t a l i c a 
Beauv 
Mechanism of Action of the Herbicide 4,6-Di-
nitro-o-cresol in Photosynthesis 
Photoproduction of Hydrogen 
External Factors Influencing Light-Induced 
Hydrogen Evolution by the Blut-Green Alga, 
N o s t o c m u s c o r u m 
Photoprotection by Carotenoids 
Carotenoid Biosynthesis - a Target for Herbici-
de Activity 
Photorespiration 
Characterization of a Light-Induced Oxygen-
Uptake in Tobacco Protoplasts 
The Possible Mode of Herbicidal Action of 
Atrazine Basing on the Gas Exchange and the 
Mode of Plant Damage after Treatment . . . 
Photosensibilization 
Photosensibilization of Isolated Mesophyll 
Cells of C a l y s t e g i a sepium L 
Photosensitization of Amino Acids and Proteins 
Drug-Protein Interaction: 8-Methoxy Psoralen 
as Photosensitizer of Enzymes and Amino 
Acids 
Photosynthesis 
Evidence for a Rapid Oxygen-Uptake in To-
bacco Chloroplasts 
Comparison of the Inhibition of Photosynthetic 
Reactions in Chloroplasts by Dibromothymo-
quinone, Bromonitrothymol and Ioxynil . . . 
Cation Effects on System II Reactions in Thyla-
koids: Measurements on Oxygen Evolution, the 
Electrochromic Change Measurements on Oxy-
gen Evolution, the Electrochromic Change at 
Subject Index 1315 
515 Nanometers, the Primary Acceptor and the 
Primary Donor 826 
The Effect of Analogues of Dibromothymoqui-
222 none and of Bromonitrothymol on Photosyn-
thetic Electron Flow 831 
Induction of Reversible Tolerance of Algal 
Cells to Various Herbicides. I. Inhibition of 
490 Photosynthesis by Phenol Herbicides and D i -
bromothymoquinone, Its Reversal and Deve-
lopment of Insensitivity to Different Herbicides 951 
1264 Biochemistry of Herbicides Affecting Photo-
synthesis 966 
1295 Inhibition of Photosynthetic Electron Flow by 
Phenol and Diphenylether Herbicides in Con-
trol and Trypsin-Treated Chloroplasts . . . 986 
The Mode of Action of Photosystem II-Specific 
392 Inhibitors in Herbicide-Resistant Weed Bioty-
pes 996 
Mechanism of Action of the Herbicide 4,6-Di-
1036 nitro-o-cresol in Photosynthesis 1021 
Selective Effects of Lindane (y-1,2,3,4,5,6 Hexa-
chlorocyclohexane) on Photosynthesis, Mem-
brane Transport of Amino Acids and Protein 
923 Synthesis in A n a c y s t i s n i d u l a n s 1062 
Inhibition of Protein Synthesis in Chloroplasts 
from Plant Cells by Virginiamycin 1195 
1036 Accumulation of Photoassimilatory Products by 
Phycobiliprotein-Containing Algae with Speci-
al Reference to C y a n i d i u m c a l d a r i u m . . . . 1209 
Evidence for the Existence of Two ß-Carotene 
841 Pools and Two Biosynthetic ß-Carotene Path-
ways in the Chloroplast 1205 
Photosynthesis Inhibitors 
Types of Selective Action by Herbicides which 
210 Inhibit Photosynthesis 900 
Plant Physiological Adaptations Induced by 
1021 Low Rates of Photosynthesis 932 
Photosynthetic Electron Transport 
A Radioactive 1,4-Benzoquinone as Inhibitor of 
the DBMIB-Type in Photosynthetic Electron 
820 Transport 242 
Inhibitors of Photosynthetic Electron Tran-
sport. The Properties of Diazidodialkylbenzo-
979 quinones (N) 490 
Quantitative Structure Activity Relationship of 
Diphenylamines as Inhibitors of Photosynthetic 
570 Electron Transport and Photophosphorylation . 1024 
Site of Action and Quantitative Structure-Acti-
vity Relationship of a Series of Herbicidal N -
923 Aryl-Substituted 3,4-Dimethyl-2-hydroxy-5-
oxo-2,5-dihydro-pyrrolones 1028 
Inhibitory Effects of the Insecticides Allethrin, 
Lindane, and Jacutin-Fogetten Sublimate on 
Photosynthetic Electron Transport 1070 
Photosynthetic Inhibitors 
Biological Determination of Photosynthetic In-
w hibitors in Soils and Water and Application of 
Bioassays to Herbicide Investigations . . . . 964 
Photosynthetic Pigments 
4j4 Interactions between Photosynthetic Pigments 
Bound to Lipid and Protein Particles. Spectros-
copic Properties 582 
419 Photosystem II 
The Effect of Antibodies to Violaxanthin on 
Photosynthetic Electron Transport 427 
Cation Effects on System II Reactions in Thyla-
koids: Measurements on Oxygen Evolution, the 
1316 Subject Index 
Electrochromic Change at 515 Nanometers, the 
Primary Acceptor and the Primary Donor . . 826 
Phototactic Reaction 
Phototactic Reactions of A s p l a n c h n a p r i o d o n t a 
to Monochromatic Light 148 
Phycobiliprotein-Containing Algae 
Accumulation of Photoassimilatory Products by 
Phycobiliprotein-Containing Algae with Speci-
al Reference to C y a n i d i u m c a l d a r i u m . . . . 1209 
Phycocyanin 
Chemical Modification of Biliprotein Chromo-
phores 776 
The Conformation of Bilin Chromophores in 
Biliproteins: Ramachandran-Type Calculations 1085 
Phycoerythrin 
The Conformation of Bilin Chromophores in 
Biliproteins: Ramachandran-Type Calculations 1085 
Phycomyces blakesleeanus 
Gallic and Protocatechuic Acid Content during 
the Development of Phycomyces blakesleeanus 
Bgff. 747 
Phylogenetic Dendrogram 
On the Construction of a Phylogenetic Tree . . 478 
II. On the Construction of a Phylogenetic Tree . 1269 
P h y s a r u m 
Characterization of an Endogenous Transcrip-
tion Inhibitor from P h y s a r u m p o l y c e p h a l u m . 76 
Physical Parameters 
Some New Results Concerning Structure-Acti-
vity Relationships of Herbicides 973 
Physiologically Active Saponins 
Field Desorption Mass Spectrometry of Physio-
logically Active Steroid- and Dammarane-Sa-
ponins 1094 
Phytoalexins 
The Incorporation of [1,2-13C2] Acetate into Pi-
satin to Establish the Biosynthesis of Its Polyke-
tide Moiety 87 
A Revised Structure for the Phytoalexin Caja-
nol(N) 159 
Isoflavonoid Phytoalexins of P a r o c h e t u s c o m -
m u n i s and F a c t o r o v s k y a a s c h e r s o n i a n a . . . 290 
Phytoalexin Production by Species of the Ge-
nus C a r a g a n a 293 
Phytoalexin Production by Flowers of Garden 
Pea ( P i s u m s a t i v u m ) (N) 296 
Isoflavonoid Phytoalexins from Leaflets of D a l -
b e r g i a s e r i c e a (N) 630 
Isoflavonoid Phytoalexins of Yam Bean (Pa-
c h y r r h i z u s erosus) 683 
Phytochrome 
Chemical Modification of Biliprotein Chromo-
phores 776 
The Conformation of Bilin Chromophores in 
Biliproteins: Ramachandran-Type Calculations 1085 
Phytoene 
Carotenoid Biosynthesis - a Target for Herbici-
de Activity 979 
Phytol 
Influence of Aminotriazoi on the Biosynthesis 
of Chlorophyll and Phytol 1055 
Phytotoxic Action of Naphthoquinones 
The Effect of 2,3-Substituted Naphthoquinones 
on Unicellular Algae and Isolated Spinach 
Chloroplasts 961 
Pigment Orientation 
The Variation of the Electrochromic Difference 
Spectrum at Various stages of the Chloroplast 
Development 120 
Pigment Synthesis 
Biochemistry of Herbicides Affecting Photo-
synthesis 966 
Pigmentation 
On the Pigmentation of the Pollen of N o t h o f a -
gus a n t a r e t i c a (Forst.) Oerst. (Fagaceae) (N) . 1290 
P i s u m 
Phytoalexin Production by Flowers of Garden 
Pea ( P i s u m s a t i v u m ) (N) 296 
P i s u m s a t i v u m 
UDP-Glucose: Glucosyltransferase Activity In-
volved in the Biosynthesis of Flavonol Trigluco-
sides in P i s u m s a t i v u m L. Seedlings 738 
P i t y r o g r a m m a t r i a n g u l a r i s var. v i s c o s a 
A Novel C-Methylated Dihydrochalcone from 
P i t y r o g r a m m a t r i a n g u l a r i s var. v i s c o s a (N) . . 876 
Plant Cells 
Photosensibilization of Isolated Mesophyll 
Cells of C a l y s t e g i a sepium L 1216 
Plant Growth Response 
Interpretation of Plant Growth Responses to 
Chemicals 931 
Plant Pigments 
Mechanism of Paraquat Action: Inhibition of 
the Herbicidal Effect by a Copper Chelate with 
Superoxide Dismutating Activity 1032 
The Role of Light and Oxygen in the Action of 
the Photosynthetic Inhibitor Herbicide Monu-
ron 1058 
Plant Suspension Cultures 
Transcription and Release of R N A in Isolated 
Nuclei from Parsley Cells 431 
Plasma Membrane Vesicles 
Permeability of Plasma Membrane Vesicles to 
Ouabain and M g 2 + as a Factor Determining 
Rate of Binding of Ouabain to N a + and K * De-
pendent ATPase 1224 
Plastidic Ferredoxin-NADP + Reductase 
Algal Ferredoxin-NADP + Reductase with Dif-
ferent Molecular-Weight Forms (N) 637 
Platinum Blues 
Formation of Platinum Blues by Pyrimidine 
Nucleotides (N) 1287 
Poisonous Yam 
Isolation of Batatasin I from D i o s c o r e a d u m e t o -
r u m Rhizomes (N) 288 
Pollen 
On the Pigmentation of the Pollen of N o t h o f a -
gus a n t a r e t i c a (Forst.) Oerst. (Fagaceae) (N) . 1289 
Polyacrylamide 
A Viscosity Model of Polyacrylamide Gel Elec-
trophoresis 512 
Polycations 
Protamine and Polyarginine Bacteriolysis. Simi-
larities in Its Mechanism with Chromatin D N A 
Picnosis 1144 
Postsynaptic Membranes 
Attempts to Enrich and to Solubilize the Mus-
carinic Acetylcholinereceptor from Bovine Cau-
date nucleus 51 
Potential 
Fusion of Plant Protoplasts Induced by a Positi-
vely Charged Synthetic Phospholipid . . . . 460 
Precocene II 
Precocene II is no Anti-Juvenile Hormone in 
the Honey Bee, A p i s mellifera 1261 
Prenyllipids 
Changes of the Amounts of Pigments and Pre-
nylquinones in Chloroplasts of H o r d e u m v u l g a -
re - Seedlings Treated with the Growth Regula-
ting Herbicide M C P A (4-Chloro-2-methyfphe-
noxyacetic Acid) 106 
Effect of Simazine on Formation of Chloro-
plasts Prenyllipids in Seedlings of H o r d e u m v u l -
g a r e L 110 
Prey-Catching Behavior 
Color Vision in Salamander Larvae (N) . . . 890 
Primary Structure 
The Primary Structure of the ß-Lactoglobulin 
ofthe Waterbuffalo (5wZ?ato flrrtee) (N) . . . 880 
The Sequence of a Dimeric Hemoglobin (Ery-
throcruorin), Component IX, from C h i r o n o m u s 
t h u m m i t h u m m i (Insecta Diptera) (N) . . . . 882 
[4-14C] Progesterone 
Cardenolide Biogenesis and Translocation in 
C o n v a l l a r i a m a j a l i s L 334 
Proline 
A Near-Infrared Spectroscopic Investigation of 
Water in Solutions with Proline, Glycinebetai-
ne, Glycerol and Albumin 699 
Properties of Trypsinated Chloroplasts 
Studies about the Mechanism of Herbicidal 
Interaction with Photosystem II in Isolated 
Chloroplasts 1010 
Protein 
A Near-Infrared Spectroscopic Investigation of 
Water in Solutions with Proline, Glycinebetai-
ne, Glycerol and Albumin 699 
Protein Disulfide Reductase 
NADPH-Dependent Thioredoxin Reductase 
and a New Thioredoxin from Wheat . . . . 214 
Protein Synthesis 
Inhibition of Protein Synthesis in Chloroplasts 
from Plant Cells by Virginiamycin 1195 
Rates of de n o v o Synthesis of Malate Synthase 
and Albumins during the Very Early Phase of 
Germina tion 1237 
Proteins 
Binding of Antibodies onto the Thylakoid 
Membrane. V. Distribution of Proteins and L i -
pids in the Thylakoid Membrane 1199 
Protocatechuic Acid 
Gallic and Protocatechuic Acid Content during 
the Development of Phycomyces blakesleeanus 
Bgff. 747 
Protoplast Yield and Stability 
Protoplasts from Oat Primary Leaves as Tools 
for Experiments on the Compartmentation in 
Lipid and Flavonoid Metabolism 854 
Protoplasts 
Characterization of a Light-Induced Oxygen-
Uptake in Tobacco Protoplasts 570 
Isolation and Characterization of Vacuoles 
from Cell Suspension Cultures of D a u c u s c a r o t a 848 
Pseudomonas r h o d o s 
New C3 0-Carotenoic Acid Glucosyl Esters from 
Pseudomonas r h o d o s 181 
Pteridophyta 
A Novel C-Methylated Dihydrochalcone from 
P i t y r o g r a m m a t r i a n g u l a r i s var. viscosa (N) . . 876 
Pterocarpans 
Phytoalexin Production by Species of the Ge-
nus C a r a g a n a (TN) 293 
Phytoalexin Production by Flowers of Garden 
Subject Index 1317 
Pea ( P i s u m s a t i v u m ) (N) 296 
Isoflavonoid Phytoalexins from Leaflets of D a l -
b e r g i a s e r i c e a (N) 630 
Isoflavonoid Phytoalexins of Yam Bean ( P a -
c h y r r h i z u s erosus) 683 
Pulchelloside 
Iridoids in V e r b e n a and Some Other Verbenoi-
deae 319 
Pulmonary Surfactant 
Cultured Lung Cells: Effects of Isotopic Dilu-
tion and Some Undefined Stimulation on the 
Incorporation of Radiolabeled Palmitate and 
Choline into Phosphatidyl Choline (Lecithin) . 96 
Cultured Lung Cells: Interplay Effects of Beta-
Mimetics, Prostaglandins and Corticosteroids in 
the Biosynthesis of Dipalmitoyl Lecithin 101 
Pulse Radiolysis 
Cyanide Insensitive Iron Superoxide Dismutase 
in E u g l e n a g r a c i l i s . Comparison of the Reliabi-
lities of Different Test Systems for Superoxide 
Dismutases 374 
Purine Nucleosides and Nucleotides 
A *H N M R Study of the S y n - A n t i Dynamic 
Equilibrium in Adenine Nucleosides and Nuc-
leotides with the Aid of Some Synthetic Model 
Analogues with Fixed Conformations . . . . 359 
Pyrrolones 
Site of Action and Quantitative Structure-Acti-
vity Relationship of a Series of Herbicidal N -
Aryl-Substituted 3,4-Dimethyl-2-hydroxy-5-
oxo-2,5-dihydro-pyrrolones 1028 
Quarternary and Binary Triplet Codes 
Quantitative Comparison of Ribosome Binding 
Sites of Twelve Nucleotide Sequences from 
E s c h e r i c h i a c o l i (RNA- and D N A Phages) Ba-
sed on Triplet Patterns 
Quinolizidine Alkaloids 
A Model Mechanism for the Enzymatic Synthe-
sis of Lupin Alkaloids 
797 
704 
Rabbit Uterus 
Purification and Properties of the Soluble 17/3-
Hydroxysteroid Dehydrogenase of Rabbit Ute-
rus 726 
Radiation Aggregates 
Radiation Aggregates of Insulin 1139 
y-Radiation Resistance 
y-Irradiated Ribosomes from M i c r o c o c c u s r a -
d i o d u r a n s in a Cell-Free Protein Synthesizing 
System 565 
Radioactive 1,4-Benzoquinone 
A Radioactive 1,4-Benzoquinone as Inhibitor of 
the DBMIB-Type in Photosynthetic Electron 
Transport 242 
Raphanus 
Sinapine Esterase. I. Characterization of Sina-
pine Esterase from Cotyledons of Raphanus sa-
t i v u s 715 
Rare Flavonoids 
On the Pigmentation of the Pollen of Nothofa-
gus a n t a r e t i c a (Forst.) Oerst. (Fagaceae) (N) . 1289 
Rat Muscle 
Catalytic Subunit of Adenosine Cyclic 3',5'-Mo-
nophosphate-Dependent Protein Kinase from 
Rat Muscle: Basic Properties and Factors Influ-
encing the Activity 1186 
1318 Subject Index 
Rats 
A Fluorometric Test for Microsomal Monooxy-
genase Activity in the Rat Liver with Scoparone 
as Substrate (N) 481 
Reassociation Kinetics 
Distribution and Enzyme Hypermethylation of 
Inverted D N A Repeats in Different Murine 
and Human Cells 558 
Receptors 
Radiation Induced Loss of Anti-Ig Binding Ab-
ility ofLymphocytes(N) 888 
Recurrent Epidemie 
A Deterministic Model for Measles (N) . . . 647 
Regulation 
Effect of Simazine on Formation of Chloro-
plasts Prenyllipids in Seedlings of H o r d e u m v u l -
gare L 110 
Regulation of Electron Transport 
Studies about the Mechanism of Herbicidal 
Interaction with Photosystem II in Isolated 
Chloroplasts 1010 
R e l a t i v e S e n s i t i v i t y 
Some New Results Concerning Structure-Acti-
vity Relationships of Herbicides 973 
R e l a t i v e A c t i v i t y 
Some New Results Concerning Structure-Acti-
vity Relationships of Herbicides 973 
Resistance 
The Mode of Action of Photosystem II-Specific 
Inhibitors in Herbicide-Resistant Weed Bioty-
pes 996 
Respiratory Chain 
Evidence for Carbon Monoxide Insensitive 
Respiration in the Aerobic Nitrogen Fixing 
Bacteria A z o t o b a c t e r v i n e l a n d i i OP and X a n t h o -
b a c t e r a u t o t r o p h i c u s G Z 29 576 
Respiratory Metabolism 
Hypermetabolic Response Induced by Juvenile 
Hormone Analogues in an Insect 599 
Restriction 
Molecular Cloning of the Restriction Frag-
ments Derived from Double EcoRI/Pstl Diges-
tion of the Calf Satellite I D N A and Their Re-
striction Analysis 1151 
Extracellular Compartments 
Accessibility of Extracellular Space in the 
Rhabdome of the Living Isolated Retina of the 
Crayfish 136 
Retina 
Color Vision in Salamander Larvae (N) . . . 890 
Reversal 
Induction of Reversible Tolerance of Algal 
Cells to Various Herbicides. I. Inhibition of 
Photosynthesis by Phenol Herbicides and D i -
bromothymoquinone, Its Reversal and Deve-
lopment of Insensitivity to Different Herbicides 951 
R h i z o b i u m 
On the D N A Content of the Bacteroids of R h i -
z o b i u m j a p o n i c u m 793 
R h i z o b i u m l u p i n i 
Carotenoids of Rhizobia. III. 2',3'-/ra/is-pihy-
droxy-2-nor-ß,ß-carotene-3,4-dione, a Novel 
Carotenoid from a Mutant of R h i z o b i u m l u p i n i . 179 
Rhodopseudomonas c a p s u l a t a 
Assimilatory Nitrate Reductase of Rhodopseu-
domonas c a p s u l a t a A D 2 : A Molybdo-Hemepro-
tein 33 
R h o d o s p i r i l l u m r u b r u m 
Purification, Subunit Structure, and Kinetics of 
the Chloroförm-Released F^TPase Complex 
from R h o d o s p i r i l l u m r u b r u m and Its Compari-
son with FjATPase Forms Isolated by Other 
Methods 38 
On the Oligomycin-Sensitivity and Subunit 
Composition of the ATPase Complex from 
R h o d o s p i r i l l u m r u b r u m 229 
Ribonucleotide Reduction 
NADPH-Dependent Thioredoxin Reductase 
and a New Tnioredoxin from Wheat . . . . 214 
Ribosomes 
PYRIDAZINONES, Their Influence on the 
Biosynthesis of Carotenoids and the Metabo-
lism of Lipids in Plants (Survey of Literature) . 1052 
R i c c i a 
Serine Transport and Membrane Depolariza-
tion in the Liverwort Ricciaßuitans . . . . 1222 
RNA-Binding Proteins 
The Role of Acidic Proteins from Cytoplasmic 
Fractions of Krebs II Ascites Cells for Efficient 
Translation 64 
RNA-DNA-Hybridization 
Sequence Complexity of Transcribed Unique 
D N A Sequences in Genome of Mouse P815 
Mastocytoma Cells 436 
R N A poylmerases 
Characterization of an Endogenous Transcrip-
tion Inhibitor from P h y s a r u m p o l y c e p h a l u m 76 
mRNA-16S rRNA Interactions 
On the Dynamic Model of tRNA: Recent Ex-
perimental Findings 248 
n R N A Complexity 
Sequence Complexity of Transcribed Unique 
D N A Sequences in Genome of Mouse P815 
Mastocytoma Cells 436 
r R N A Precursor 
The Molecular Weight of r R N A Precursor Mo-
lecules and Their Processing in Higher Plant 
Cells 253 
tRNA Base Sequences 
On the Dynamic Model of tRNA: Recent Ex-
perimental Findings 248 
tRNA-rRNA Interactions 
On the Dynamic Model of tRNA: Recent Ex-
perimental Findings 248 
Rotifer 
Phototactic Reactions of A s p l a n c h n a p r i o d o n t a 
to Monochromatic Light . 148 
R u t a g r a v e o l e n s 
Separation of the S-Adenosylmethionine: 5-
and 8-Hydroxyfuranocoumarin O-Methyltrans-
ferases of R u t a g r a v e o l e n s L. by General Ligand 
Affinity Chromatography 387 
The Role of 5-Hydroxymarmesin in the Bioge-
nesis of Bergapten (N) 1278 
Ruthenocen 
Synthesis, Biochemistry and Cytostatic Effects 
of N-Methyl-N-ß-chlorethyl-hydrazones of Me-
tallocene Aldehydes 670 
Saccharomyces 
Osmotic Sensitivity and Tolerance and Protei-
nase Production in a Strain of Saccharomyces . 131 
S a l a m a n d r a s a l a m a n d r a 
Color Vision in Salamander Larvae (N) . . . 890 
SAN 6706 
The Effect of PS II Herbicides, Amitrol and 
S A N 6706 on the Activity of 3-Hydroxy-3-Met-
hylglutaryl-Coenzyme-A-Reductase and the In-
corporation of [2- C]-Acetate and [2-3H]-Meva-
lonate into Chloroplast Pigments of Radish 
Seedlings 
Sarcoplasmic Reticulum 
Fine Structure and Organization of the Sarco-
plasmic Reticulum in the Sino-Auricular Fibres 
of Frog Heart 
Scatchard-Plot 
On the Analysis of Competitive Binding of Var-
ious Ligands to Cooperative and Independent 
Binding Sites of Macromolecules 
Scattering 
Phenylalanyl-tRNA Synthetase from Baker-
Yeast: Structural Organization of the Enzyme 
and Its Complex with t R N A P h e as Determined 
by X-Ray Small-Angle Scattering 
Scenedesmus acutus 
Biological Systems to Assay Herbicidal Ble-
aching 
Influence of Bleaching Herbicides on Chloro-
phyll and Carotenoids 
Scopoletin 
Eridictyol-7-glucoside and Other Phenolics in 
the Blue Fruits of L a s i a u t h u s j a p o n i c a (N) . . 
Sedimentation Heterogeneity 
Methylmercury-Induced Sedimentation Hete-
rogeneity of T? Bacteriophage D N A (N) . . 
Sedimentation Velocity 
Size Distribution in the Higher Stages of Poly-
merization of the A-Protein of Tobacco Mosaic 
Virus ( v u l g a r e ) 
Seed Ripening 
Incomplete Glyoxysomes Appearing at a Late 
Stage of Maturation of Cucumber Seeds . . 
Seeds 
Herpetriol and Herpetetrol, New Lignoids Iso-
lated from H e r p e t o s p e r m u m c a u d i g e r u m Wall . 
Selectivity of Phenmedipham and Bentazon 
Causes of the Selective Action of the Photosynt-
hetic Inhibitors Phenmedipham and Bentazon . 
Semithin Sections 
Electron Microscopy of Synaptonemal Comple-
xes in Semithin Sections 
Senescence 
Changes of the Amounts of Pigments and Pre-
nylquinones in Chloroplasts of H o r d e u m v u l g a -
re - Seedlings Treated with the Growth Regula-
ting Herbicide M C P A (4-Chloro-2-methylphe-
noxyacetic Acid) 
Sequence Homology 
Sequences Homologous to B A V Component of 
HL23V in Baboon Tissues 
Sequencing of Underivatized Oligoglycosides 
Field Desorption Mass Spectrometry of Physio-
logically Active Steroid- and Dammarane-Sa-
ponins 
Serine 
Serine Transport and Membrane Depolariza-
tion in the Liverwort Ricciaßuitans . . . . 
Serum Hormones 
Cultured Lung Cells: Effects of Isotopic Dilu-
tion and Some Undefined Stimulation on the 
Incorporation of Radiolabeled Palmitate and 
Choline into Phosphatidyl Choline (Lecithin) . 
Subject Index 1319 
Sex Attractant 
Bombykal, a Sex Pheromone of the Sphinx 
Moth M a n d u c a sexta 9 
A Sex Attractant for the Green Budworm 
Moth, H e d y a nubiferana 1248 
Sex Pheromone of T o r t r i x v i r i d a n a : (Z)-l l-Te-
941 tradecenyl Acetate as the Main Component (N) 1281 
Sex Pheromone 
Sex Pheromone of T o r t r i x v i r i d a n a : (Z)-l l-Te-
tradecenyl Acetate as the Main Component . 1281 
8 6 5 Shade Adaptation 
Plant Physiological Adaptations Induced by 
Low Rates of Pnotosynthesis 932 
Shake Incubation 
Protamine and Polyarginine Bacteriolysis. Simi-
larities in Its Mechanism with Chromatin D N A 
Picnosis 1144 
Shikimic Acid 
Interference of L-a-Aminooxy-ß-Phenylpropio-
20 nie Acid with Phenylalanine Metabolism in 
Buckwheat 1162 
Side Effects of Lindane 
1044 Action of Lindane on the Current-Voltage Re-
lationship in the Plasma Membrane of E l o d e a 
l ^ 4 7 under Passive Conditions 1071 
Simazine 
Effect of Simazine on Formation of Chloro-
6 2 8 plasts Prenyllipids in Seedlings of H o r d e u m v u l -
g a r e L. 110 
Sinapine 
1 Ö Z Sinapine Esterase. I. Characterization of Sina-
pine Esterase from Cotyledons of Raphanus sa-
t i v u s 715 
7g2 Single-Lens Eye 
The Physiological Optics of a Nocturnal Semi-
Aquatic Spider, Dotomedes a q u a t i c u s (Pisauri-
1232 d a e ) 4 6 3 
Singlet Oxygen 
The Role of Light and Oxygen in the Action of 
1129 t n e Photosynthetic Inhibitor Herbicide Monu-
ron 1058 
Site of Action 
926 Site of Action and Quantitative Structure-Acti-
vity Relationship of a Series of Herbicidal N -
Aryl-Substituted 3,4-Dimethyl-2-hydroxy-5-
299 oxo-2,5-dihydro-pyrrolones 1028 
Size Distribution 
Size Distribution in the Higher Stages of Poly-
merization of the A-Protein of Tobacco Mosaic 
Virus (vulgare) 782 
Small Angle X-Ray Scattering 
10° Stained Native Collagen: Interpretation of the 
Small Angle X-ray Scattering and Electron M i -
croscopic Pictures in Terms of the Primary 
266 Structure 13 
Phenylalanyl-tRNS Synthetase from Baker-
Yeast: Structural Organization of the Enzyme 
and Its Complex with t R N A p h e as Determined 
1094 by X-Ray Small-Angle Scattering 20 
Structural Investigations on Lipopolysacchari-
des of Mutants S SF 1111 and R 595 SF 1167 of 
1222 S a l m o n e l l a m i n n e s o t a 171 
Snake Venom 
The Acetylcholinesterase of B u n g a r u s m u l t i -
c i n e t u s Venom. Purification and Properties . . 27 
Sodium Incorporation 
96 Empirical Border Lines of the Apatite Stability 
1320 Subject Index 
Field in the System C a O - P 2 0 5 - H 2 0 - N a 2 0 -
C 0 2 - M X at Room Temperature 165 
S o l a n u m k h a s i a n u m 
Enrichment of S o l a n u m k h a s i a n u m Callus Ge-
nerating Rootlets with Steroidal Glycoalkaloids 
(N) 634 
Solubilization 
Attempts to Enrich and to Solubilize the Mus-
carinic Acetylcholinereceptor from Bovine Cau-
date nucleus 51 
Soybean 
On the D N A Content of the Bacteroids of R h i -
z o b i u m j a p o n i c u m 793 
Spacer 
Immobilization of Adenosine-Acetals with Va-
riable Alkylidene Residues - the Function of 
the Spacer during Enzymatic Deamination . . 350 
Spearman's Rank C o r r e l a t i o n Coefficient 
Some New Results Concerning Structure-Acti-
vity Relationships of Herbicides 973 
Spectral Sensitivity 
Phototactic Reactions of A s p l a n c h n a p r i o d o n t a 
to Monochromatic Light 148 
Spectroscopy 
Interactions between Photosynthetic Pigments 
Bound to Lipid and Protein Particles. Spectros-
copic Properties 582 
Spermidine 
The Influence of Spermine, Spermidine and 
Various Sera on T-Lymphocyte and Granulo-
cyte Colony Growth i n v i t r o 452 
Spermine 
The Influence of Spermine, Spermidine and 
Various Sera on T-Lymphocyte and Granulo-
cyte Colony Growth i n v i t r o 452 
Spider 
The Physiological Optics of a Nocturnal Semi-
Aquatic Spider, Dotomedes a q u a t i c u s (Pisauri-
dae) 463 
Spin Lattice Relaxationtime J x 
Spin-Lattice-Relaxationtime Tx Measurements 
01 Nucleosides 503 
Spin-Lattice-Relaxationtime- Tx Measurements 
01 Hyaluronic Acid 508 
SR-Mitochondria Relationship 
Fine Structure and Organization of the Sarco-
plasmic Reticulum in the Sino-Auricular Fibres 
ofFrogHeart 865 
Steroidal Glycoalkaloids 
Enrichment of S o l a n u m k h a s i a n u m Callus Ge-
nerating Rootlets with Steroidal Glycoalkaloids 
(N) 634 
Stimulation of Dark Respiration 
The Effect of 2,3-Substituted Naphthoquinones 
on Unicellular Algae and Isolated Spinach 
Chloroplasts 961 
Streptomyces h y d r o g e n a n s 
Purification and Characterization of a 3,17 ß-
Hydroxysteroid Dehydrogenase from S t r e p t o -
myces h y d r o g e n a n s 533 
Structure-Activity Relations 
Site of Action and Quantitative Structure-Acti-
vity Relationship of a Series of Herbicidal N -
Aryl-Substituted 3,4-Dimethyl-2-hydroxy-5-
oxo-2,5-dihydro-pyrrolones 1028 
Structure Revision 
A Revised Structure for the Phytoalexin Caja-
nol(N) 159 
2,3-Substituted Naphthoquinones 
The Effect of 2,3-Substituted Naphthoquinones 
on Unicellular Algae and Isolated Spinach 
Chloroplasts 961 
Substitution of Human Labor by Chemicals 
Modern Agriculture and Herbicides . . . . 895 
Subunit Structure 
Purification, Subunit Structure, and Kinetics of 
the Chloroform-Released FiATPase Complex 
from R h o d o s p i r i l l u m r u b r u m and Its Compari-
son with FiATPase Forms Isolated by Other 
Methods 38 
Subunits 
On the Oligomycin-Sensitivity and Subunit 
Composition of the ATPase Complex from 
R h o d o s p i r i l l u m r u b r u m 229 
Sulfate Reduction 
A PAPS-Dependent Sulfotransferase in C y a n o -
p h o r a p a r a a o x a Inhibited by 5'-AMP, 5'-ADP, 
and APS 222 
Sulfotransferase Activation 
Distribution of Thioredoxins in Cyanobacteria 
(N) 1272 
Sulfur Metabolism 
Improved Synthesis and Rapid Isolation of M i l -
limole Quantities of Adenylylsulfate . . . . 346 
Sulphate Uptake 
Some Characteristics of Sulphate Uptake into 
Synaptosomes (N) 487 
Sulphated Glycoproteins 
Some Characteristics of Sulphate Uptake into 
Synaptosomes (N) 487 
Sun-Type Chloroplast 
Effect of Biocides on the Development of the 
Photosynthetic Apparatus of Radish Seedlings 
Grown under Strong and Weak Light Condi-
tions 936 
Superoxide 
Mechanism of Paraquat Action: Inhibition of 
the Herbicidal Effect by a Copper Chelate with 
Superoxide Dismutating Activity 1032 
Superoxide Dismutase 
On the Action of Diethyldithiocarbamate as 
Inhibitor of Copper-Zinc Superoxide Dismutase 
(N) . . . . 1292 
Superoxide Dismutase Test Systems 
Cyanide Insensitive Iron Superoxide Dismutase 
in E u g l e n a g r a c i l i s . Comparison of the Reliabi-
lities of Different Test Systems for Superoxide 
Dismutases 374 
Suspension Cultures 
Effects of a-Aminooxy-ß-phenylpropionic Acid 
on Phenylalanine Metabolism in /?-Fluorophe-
nylalanine Sensitive and Resistant Tobacco 
Cells 770 
A Review of the Place of i n v i t r o Cell Culture 
Systems in Studies of Action, Metabolism and 
Resistance of Biocides Affecting Photosynthesis 905 
Expression of Aspartokinase, Dihydrodipicoli-
nic Acid Synthase and Homoserine Dehydroge-
nase During Growth of Carrot Cell Suspension 
Cultures on Lysine- and Threonine-Supple-
mented Media 1177 
SV40-3T3 Cells 
Density-Dependent Growth Inhibiting Interac-
tions between 3T3 and SV40-3T3 Cells in M i -
xed Cultures 272 
Density-Dependent Growth Adaptation Kine-
tics in 3T3 Cell Populations Following Sudden 
[Ca 2 +] and Temperature Changes. A Compari-
son with SV40-3T3 Cells 
Swimming Track and Speed 
Phototactic Reactions of A s p l a n c h n a p r i o d o n t a 
to Monochromatic Light 
Syn-A n t i Equilibrium 
A l H N M R Study of the Syn-A n t i Dynamic 
Equilibrium in Adenine Nucleosides and Nuc-
leotides with the Aid of Some Synthetic Model 
Analogous with Fixed Conformations . . . . 
Synaptonemal Complex 
Electron Microscopy of Synaptonemal Comple-
xes in Semithin Sections 
Synaptosomes 
Some Characteristics of Sulphate Uptake into 
Synaptosomes (N) 
Synechococcus 
The Algal Excretion Product, Geranylacetone: 
A Potent Inhibitor of Carotene Biosynthesis in 
Synechococcus 
Synthetic and Fermentation Ethanol 
Comparison of the Deuterium and Carbon-13 
Contents of Ethanol Obtained by Fermentation 
and Chemical Synthesis 
T 2 Phase sensitization 
T 2 Phage Sensitization by Linear and Angular 
Furocoumarins 
Temperature 
Density-Dependent Growth Adaptation Kine-
tics in 3T3 Cell Populations Following Sudden 
[Ca 2 +] and Temperature Changes. A Compari-
son with SV40-3T3 Cells 
Temperature Dependence 
Spin-Lattice-Kelaxationtime 7\ Measurements 
of Nucleosides 
Tetracycline 
The Influence of Different Solvents on the 
Interaction between Metal Ions and Tetracycli-
ne 
(Z)-l 1 -Tetrad ecenyl Acetate 
Sex Pheromone of T o r t r i x v i r i d a n a : (Z)-l l-Te-
tradecenyl Acetate as the Main Component 
Thermal Effects 
Biological Effects of Electromagnetic Fields 
Thermal Stability 
Physico-Chemical Studies of Isolated Chroma-
tin Compared with i n s i t u Chromatin after Par-
tial Hepatectomy in the Rat 
T h i o b a c U l u s d e n i t r i f i c a n s 
Improved Synthesis and Rapid Isolation of M i l -
limole Quantities of Adenylylsulfate . . . . 
Thioredoxins 
NADPH-Dependent Thioredoxin Reductase 
and a New Thioredoxin from Wheat . . . . 
Thioredoxin 
Distribution of Thioredoxins in Cyanobacteria 
(N) 
Thylakoid Membrane 
The Effect of Antibodies to Violaxanthin on 
Photosynthetic Electron Transport 
Thylakoid Membrane Surface 
Binding of Antibodies onto the Thylakoid 
Membrane. V. Distribution of Proteins and L i -
pids in the Thylakoid Membrane 
Thylakoids 
Cation Effects on System II Reactions in Thyla-
koids: Measurements on Oxygen Evolution, the 
Subject Index 1321 
Electrochromic Change at 515 Nanometers, the 
279 Primary Acceptor and the Primary Donor . . 826 
Tiger Pheromone 
Phenylethylamine as a Biochemical Marker of 
148 Tiger (N) 632 
Tissue Catalase 
Absence of Microsomal Lipid Peroxidation in 
Acatalasemic Mice (N) 301 
TMV-A-Protein 
359 Size Distribution in the Higher Stages of Poly-
merization of the A-Protein of Tobacco Mosaic 
Virus (vulgare) 782 
299 Tobacco Cell Suspension Culture 
Evidence for tne Existence of m e t a and p a r a D i -
recting O-Methyltransferases in Tobacco Cell 
487 Cultures 46 
Tortricidae 
A Sex Attractant for the Green Budworm 
Moth, H e d y a nubiferana 1248 
957 T o r t r i x v i r i d a n a 
Sex Pheromone of T o r t r i x v i r i d a n a : (Z)-l l-Te-
tradecenyl Acetate as the Main Component (N) 1281 
Tracheal Tapetum lucidum 
1 Structural Differences in the Tracheal Tapetum 
of Diurnal Butterflies 284 
Transition Metal Ions 
On the Possible Involvement of Ascorbic Acid 
g l , and Copper Proteins in Leukemia. III. ESR In-
vestigations on the Interaction between Ascor-
bic Acid and Some Transition Metal Ions . . 546 
Translocation 
Cardenolide Biogenesis and Translocation in 
2 7 o C o n v a l l a r i a m a j a l i s L 339 
Tree-Specific Value 
13Carbon-Isotope Decrease in Annual-Rings of 
503 Twentieth-Century Trees (N) 644 
as-Triazinone Herbicides 
Characterization of the Metamitron Deamina-
tine Enzyme Activity from Sugar Beet ( B e t a 
1156 v u l g a r i s L.) Leaves 948 
TricycRc Nucleosides 
Further Evidence for a S-Syn Correlation in the 
1281 Purine(ß)ribosides: The Solution Conformation 
of Two Tricyclic Analogs of Adenosine and Gu-
. anosine 653 
Triglucosides 
UDP-Glucose: Glucosyltransferase Activity In-
volved in the Biosynthesis of Flavonol Trigluco-
442 s ^ e s m E i s u m s a t i v u m L . Seedlings 738 
Triglycerides 
The Chemical Composition of Cuticular Lipids 
from Dragonflies (Odonata) 498 
Triterpenoids 
Investigations on H o y a species, II. Latex Lipids 
214 and Leaf Phenolics of H o y a b e l l a Hook . . . 5 
Investigations on H o y a Species. III. Leaf Phe-
nolics and Latex Lipids of H o y a l a c u n o s a Bl . 1125 
1272 Trypsin Degradation 
Protein Subunits of Bacteriochlorophylls B 802 
and B 855 of the Light-Harvesting Complex II 
427 o f R h o d o p s e u d o m o n a s c a p s u l a t a 196 
Trypsin Sensitivity of the D C M U Binding Site 
Some Properties of the DCMU-Binding Site in 
Chloroplasts 992 
1199 Trypsin Treatment 
Inhibition of Photosynthetic Electron Flow by 
Phenol and Diphenylether Herbicides in Con-
trol and Trypsin-Treated Chloroplasts . . . 986 
1322 Subject Index 
Differential Effects of Herbicides upon Trypsin-
Treated Chloroplasts 1015 
Tumors 
The Inbred Mouse Strain STU. Development 
and Properties (N) 306 
Two- and Three-Layer Aggregates 
Size Distribution in the Higher Stages of Poly-
merization of the A-Protein of Tobacco Mosaic 
Virus (vulgare) 782 
Type II Cells 
Cultured Lung Cells: Effects of Isotopic Dilu-
tion and Some Undefined Stimulation on the 
Incorporation of Radiolabeled Palmitate and 
Choline into Phosphatidyl Choline (Lecithin) . 96 
Ultra violet Absorbance 
Circular Dichroism and Ultraviolet Absorbance 
of Calf Thymus D N A in Presence of C H 3 H g O H 259 
5 '-UMP 
Formation of Platinum Blues by Pvrimidine 
Nucleotides (N) \ . . . 1287 
Under-Water Vision 
The Physiological Optics of a Nocturnal Semi-
Aquatic Spider, D o l o m e d e s a q u a t i c u s (Pisauri-
dae) 463 
Urine Electrolytes 
Free-Running Human Circadian Rhythms in 
Svalbard 470 
Vacuoles 
Isolation and Characterization of Vacuoles 
from Cell Suspension Cultures of D a u c u s c a r o t a 848 
V e r b e n a 
Iridoids in V e r b e n a and Some Other Verbenoi-
deae 319 
V e r b e n a h a s t a t a 
Hastatosid, ein neues Iridoid aus V e r b e n a h a -
s t a t a L. und Verbena ofßcinalis L 311 
V e r b e n a ofßcinalis 
Hastatosid, ein neues Iridoid aus Verbena h a -
s t a t a L . und V e r b e n a officinalis L 311 
Violaxanthin 
The Effect of Antibodies to Violaxanthin on 
Photosynthetic Electron Transport 427 
Viscosity 
A Viscosity Model of Polyacrylamide Gel Elec-
trophoresis 512 
Viscous Media 
The Evolution of Complicated Photoreactions 
in Viscous Media 1264 
Visual Courtship Signals 
The Role of Light in the Mating Behavior of 
D r o s o p h i l a s u b o b s c u r a 1253 
Visual Optics 
The Physiological Optics of a Nocturnal Semi-
Aquatic Spider, D o l o m e d e s a q u a t i c u s (Pisauri-
dae) 463 
Vitamin B 1 2 
Synthesis and Spectra (Electronic, CD) of the 
Co(I) Form of Several Natural Corrinoids . . 689 
Water 
Temperature-Dependence of Biological Process 474 
A Near-Infrared Spectroscopic Investigation of 
Water in Solutions with Proline, Glycinebetai-
ne, Glycerol and Albumin 699 
Waterbuffalo 
The Primary Structure of the ß-Lactoglobulin 
of the Waterbuffalo ( B u b a l u s a r n e e ) (N) . . . 880 
Water Photolysis 
External Factors Influencing Light-Induced 
Hydrogen Evolution by the Blue-Green Alga, 
N o s t o c m u s c o r u m 820 
Watt Pienosis 
Protamine and Polyarginine Bacteriolysis. Simi-
larities in Its Mechanism with Chromatin D N A 
Pienosis 1144 
Wave Length 
The Role of Light in the Mating Behavior of 
D r o s o p h i l a s u b o b s c u r a 1253 
Waxes 
The Chemical Composition of Cuticular Lipids 
from Dragonflies (Odonata) 498 
Wheat Albumin 
NADPH-Dependent Thioredoxin Reductase 
and a New Thioredoxin from Wheat . . . . 214 
Wheat and Oat Seedlings 
Influence of Aminotriazoi on the Biosynthesis 
of Chlorophyll and Phytol 1055 
Wild-Type and Mutant 
Biological Systems to Assay Herbicidal Ble-
aching 1044 
X-Ray 
Phenylalanyl-tRNA Synthetase from Baker-
Yeast: Structural Organization of the Enzyme 
and Its Complex with t R N A P h e as Determined 
by X-Ray Small Angle Scattering 20 
X-Ray Diffraction 
Sturcture of Cerebrosides. II. Small Angle X -
Ray Diffraction Study of Cerasine 1121 
X-Ray Structure 
Potential Anticancer Agents, X L X-Ray Struc-
ture Determination of Acantholide 677 
X a n t h o b a c t e r a u t o t r o p h i c u s 
Evidence for Carbon Monoxide Insensitive 
Respiration in the Aerobic Nitrogen Fixing 
Bacteria A z o t o b a c t e r v i n e l a n d i i OP and X a n t h o -
b a c t e r a u t o t r o p h i c u s G Z 29 576 
Xanthophylls 
Inhibition of Photosynthetic Electron Transport 
in Tobacco Chloroplasts and Thylakoids or the 
Blue Green Alga O s c i l l a t o r i a c h a l y b e a by an 
Antiserum to Synthetic Zeaxanthin 1218 
Yam 
Isolation of Batatasin I from D i o s c o r e a d u m e t o -
r u m Rhizomes (N) 288 
Yeast 
Osmotic Sensitivity and Tolerance and Protei-
nase Production in a Strain of Saccharomyces . 131 
Purification and Properties of a Catechol Met-
hyltransferase of the Yeast C a n d i d a t r o p i c a l i s . 709 
Yeast Aminopeptidase I 
Comparative Studies on the Dodecameric and 
Hexameric Forms of Yeast Aminopeptidase I . 381 
Zinc Stimulation 
Gallic and Protocatechuic Acid Content during 
the Development of Phycomyces blakesleeanus 
Bgff. . 747 
Volume 34c Zeitschrift für Naturforschung 1979 
Authors Index 
Adelung, D. 608 
Aghion, J. 582 
Alef, K . 33 
Allen, N . 9 
Amrhein, N . 1162 
Antohi, St. 1144 
A r n , H . 1281 
Arntzen, Ch. J. 996 
Baas, W . J . 5,1125 
Baccichetti, F. 811 
Bach,T.J. 941 
Backs-Hüsemann, D. 848 
Bader, K . P . 1218 
Bahl, H . 576 
Baltä-Calleja, F. J. 1121 
Baltscheffsky, M . 229 
Baluda, M . A . 266 
Barets, A . L . 865 
Barker, R. J. 153 
Barnikol, W. K . R. 1112 
Bartnik, E. 1151 
Barz. W. 200, 848 
Basu, M . K . 96, 101 
Bauer, K . 961 
Bayley, H . 490 
Beiderbeck, R. 1215 
Bentley, M . M . 304 
Bentrup, F.-W. 1222 
Benz, J. 1055 
Berlin,!. 541,770 
Berndt, H . 576 
Bernhardt, J. 616 
Besson, E. 1125 
Bevilacqua, R. 392 
Beyer, P. 179 
Bode,H.J. 512 
Böger, P. 637, 820, 893, 
1015, 1044, 1047 
Böhl, K . 143 
Boehm, Th. L . J. 436, 558 
Börner, H . 926 
Bogenschütz, H . 1281 
Bolhär-Nordenkampf, H . 
R. 923 
Bookjans, G . 637 
Borggreven, J. M . P. 
M. 165 
Bordin, F. 811 
Bosch, J. v. d. 272, 279 
Brahmachary, R. L. 632 
Branford White, Ch. 
J. 487 
Braunitzer, G . 880, 882 
Briantais, J . -M. 826 
Britton, G . 979 
Broda, E. 751 
Brown, S. A . 387 
Brown, S. E. 162 
Brugnoni, G . P. 1028 
Buchholz, F. 608 
Burkhard, O. 1112 
Buschmann, H . 171 
Buser, H . R. 1281 
Cackovic, H . 1121 
Caporale, G . 1278 
Carlassare, F. 811 
Chopin, J. 1126 
Christen, U . 222, 1272 
Ciferri, O. 1195 
Classen-Linke, I. 136 
Clegg,M. S. 259 
Cocito,C. 1195 
Colacicco, G . 96, 101 
Colman, O. D. 299 
Cooper, B. P. 346 
Corbett, J. R. 966 
Cordeil, G . A . 677 
Coulston, F. 340 
Cunningham, J. 647 
Cuno,J. 1075 
Czoppelt, Ch. 1261 
D a h m , K . H . 9 
Daig, K . 1243 
DalFAcqua, F. 1278 
Damodaran, C. 397 
Dancker, P. 555 
Das, V. S. R. 210 
Decker, P. 649 
Demmig, B. 233 
Dencher, N . A . 841 
Devinsky, F. 485 
Dietz, V. H . 876 
Difiore, D. 120 
Dijk, J. W. E. 165 
Dinant, M . 582 
Dodge, A. D. 1032, 1058 
Doschek, E. 1253 
Dose, K . 38 
Draber,W. 831,973 
Drahovsky, D. 436, 558 
Drews, G . 196 
Driessens, F. C. M . 165 
Duchmann, H . 533 
Dudycz, L. 359 
Dutta, J. 632 
Duvert, M . 865 
Eberspächer, J. 914 
Eder ,F .A. 1052 
E ib l ,H . 460 
Ekse, A. T. 470 
El-Olemy, M . M . 288 
Elger,W. 726 
Elstner, E. F. 374, 1040 
Emmerich, H . 588 
Engelmann, W. 470 
Englert,G. 179, 181 
Erber, J. 612 
Ernst, A. 820 
Esterbauer, H . 503 
Farnsworth, N . R. 677 
Favre-Bonvin, J. 1129 
Fedtke, C. 932, 948 
Feick, R. 196 
Feierabend, J. 1036 
Feige, G . B. 695, 1209 
Felle, H . 1222 
Fernandez-Bermudez, 
S. 1121 
Flores, M . 888 
Folch, H . 888 
Follmann, H . 214 
Formanek, H . 171, 1085 
Formanek, S. 171 
Fouad, F. M . 90 
Freise, J. 114 
Frerot, B. 1248 
Frevert, J. 1232 
Frey-Schröder, G . 200 
Furtak,K. 1152 
Gagelmann, M . 1186 
Galla, H . J . 406 
Gallois, M . 1248 
Ganesan, M . G . 397 
Garrett, J. M . 387 
Geiger, H . 878 
Geliissen, G . 588 
Genzel, L . 60 
Geywitz, P. 709 
Gimmler, H . 233 
Goldammer, E. v. 1106 
Gömez, P. L. D. 157 
Goodgame, D. M . L. 1287 
Goral ,K. 20 
Govindjee 826 
Gräber, P. 120 
Gregory, E. 782 
Grassel, J. 905 
Greulich, W. 550 
Großmann, H . 27, 721 
Großmann, K . 431 
Gruenwedel, D. W. 162, 
259 
Grumbach, K . H . 941, 
1205 
Guiotto, A . 811, 1278 
Gunawan, S. 588 
Gurel, O. 248 
Haar, F. v. d. 20 
Haas, R. 854 
Haider, K . 1066 
Hanssen, H.-P. 498 
Hartmann, Th. 704 
Hartmeyer, H . 951 
Heinz, E. 854 
Heise, K.-P. 815 
Heisenberg, M . 143 
Hertel, H . 148 
Herzog, K . H . 51 
Heßlinger, H . 726 
Hildebrand, E. 841 
Hildebrand, J. G. 9 
Hildebrandt, A . 76 
Hilgenberg, W. 747 
Hilton, J. L. 944 
Himstedt, W. 890 
Hirth,L. 782 
Hobe, J. H . 1021 
Hofmann, H . 508 
Holländer, H. 1162 
Homberg, U . 612 
Hosemann, R. 1121 
Ibrahim, R. K. 46 
Ingham, R. K . 159, 290, 
293, 296, 630, 683 
Innocenti, G . 1278 
Ishikura, N . 628 
Jacob, J. 498 
Jaenicke, R. 782 
Jawali, N . 529 
Jeeves, I. 1287 
John, J. B. St. 944 
Johnsson, A. 470 
Jourdan, P. S. 738 
Jüttner, F. 186,957 
Kalbitzer, H . R. 757 
Kaouadji, M . 1129 
Kawamura, M . 1094 
Kawasaki, T. 1094 
Kayser, H . 483 
Keilmann, F. 60 
Keith, A . B. 641 
Keller, E. 914 
Kemmerich, P. 1036 
Kerfin, W. 820 
Kilian, H. -G. 13 
Kiltz, H.-H. 1162 
Kindl, H . 1232, 1237 
Kinzel,V. 1186 
Klein, G. 192 
Kleinig, H . 179, 181 
Klemke, W. 470 
Klemme, J.-H. 33 
Kleudgen, H. K . 106, 110 
Klimke, G . 653, 1075 
Klünger, G . 751 
Klysik,J . 1151 
Knops, H . J . 831 
Köcher. H . 961 
Köhler, E. 797, 895 
Köhler, K . 64 
Koller, W. 1232, 1237 
Köpf, H . 1174 
Köpf-Maier, P. 1174 
Kokate, Ch. K. 634 
Kolde, H.-J. 880 
Komori,T. 1094 
Kopoldovä, J. 1139 
Kopp, B. 334 
Kopp, H . 503, 508 
Körte, F. ^ 340 
Krasnec, L. 485 
Kremer, B. P. 1209 
Kroll, R. 695 
Kryspin-Sorensen, I. 599 
Kubelka, W. 334 
Kubier, D. 1186 
Kufer, W. 776 
Kunert, K.-J . 1015, 1044, 
1047 
Kunzmann, M . R. 153 
Kurosawa, K . 628 
Lacko, I. 485 
Lakshmanan, M . 397 
Lange, R. 546 
Lee-Kaden, J. 1062 
1324 Authors Index 
Lehmann-Kirk, U . 427, 
1218 
Lehner, Y . 153 
Leising, H . B. 124 
Leitner, M . 1174 
Lengfelder, E. 374, 1292 
Liberatori, J. 880 
Lichtenthaler, H . K . 936 
Liefländer, M . 27,51,721 
Linden, W. A . 442 
Lingens, F. 914 
L i n k , K . 419 
Liss, E. 670 
Loboda-Cackovic, J. 1121 
Löffelhardt, W. 334 
Löffler,H.-G. 381,742 
Löffler, M . 805 
Low, I. 555 
Lohmann, W. 546, 550, 
1156 
Lotter, H . 677 
Lowitz, Th. 1036 
Lüdemann, H.-D. 653, 
1075 
Lühring, H . 1222 
Luisetti, J. 406 
L u r z , G . 951 
Luuring, B. 120 
Magerstedt, P. 114 
Maier, H . 272,279 
Malterud, K . E. 157 
Mangold, H . K . 885 
Mansell, R. L. 738 
Marcillac, G . D. de 782 
Mariotte, A . - M . 1129 
Maschler, R. 452 
Mathis, P. 826 
Matthews, B. F. 1177 
Matthies, M . 1156 
Maurer, H . R. 452 
Mauser, H . 1264, 1295 
McDermott, J. R. 641 
Meister, W. 179, 181 
Melchers, G . 460 
Mengel, R. 76, 1075 
Meyer, H . 13 
Miller, P. 442 
Milz, S. 319 
Mishra, L . 266 
Miyahara, K. 1095 
Mlynarcik, D. 485 
Möhwald, H . 406 
Moser, H . 1 
Moser, P. 1028 
Moskophidis, M . 689 
Müller, H . W. 38, 229 
Müller, W. 340 
Müller-Enoch, D. 481 
Mukherjee, K . D. 885 
Nagata, T. 460 
Nicolini, C. 442 
Niemann, G . J. 5, 1125 
Nohynek, G . 340 
Nurmann, G. 715 
Ockenfels, H . 481 
Oettmeier, W. 242, 1024 
Ojeda, F. 888 
Oorschot, J. L. P. van 900 
Ott, J. 350 
Pallett, K . E. 1058 
Panusz,H. 1151 
Payne, Th. L. 9 
Pestemer, W. 964 
Peter, M . G . 588 
Petz, D. 742 
Pfister, K . 996 
Pichotka, J. 400 
Pieber, M . 478, 1269 
Pils, I. 1040 
Pilz, I. 20 
Pinsker, W. 1253 
Pless, R. 359 
Pollow, B. 726 
Pollow, K . 726 
Popescu, A . 1144 
Postius, St. 805 
Popovici, G . 854 
Pnesner, E. 1248, 1282 
Pyerin,W. 1187 
Radunz, A . 427, 1199, 
1218 
Radwan, S. S. 634 
Rahmig, W. 279 
Ramakrishna, J. 529 
Rauschenbach, P. 1 
Rauscher,S. 1281 
Ravindran, K . V. 397 
Ray, A . K . 96,101 
Reimer, S. 419,831 
Reisch, J. 288 
Rembold,H. 1261 
Renger, G . 120, 1010 
Rensen, J. S. van 1021 
Retzlaff, G . 944 
Ribi, W. A. 284 
Richter, I. 885 
Ries,P. 1215 
Rimpler, H . 311,319 
Robins, M . J. 1075 
Rodighiero, G . 392 
Rodighiero, P. 1278 
Röhm, K . - H . 381 
Roller, H . 9 
Rosemeyer, H . 350 
Rosenbaum, R. M . 96, 
101 
Rüdiger, W. 192, 1055, 
1086 
Rueß,K.-P. 51 
Sainis, J. K . 529 
Saleh, A . A. 677 
Salzer, M . 38 
Sandmann, G . 747, 1044 
Sane, P. V. 529 
Saphon, S. 826 
Sasse, F. 848 
Sauer, A . 815 
Sauer, H . W . 76 
Saygin, Ö. 649 
Schachtschabel, D. O. 124 
Schäfer, B. 311 
Schäfer, W. 306 
Schallenberg, J. 541 
Scheer, H . 776, 1086 
Schefczik, K . 1072 
Schiavon, O. 392 
Schiebel, H . - M . 704 
Schmid ,G.H. 414,427, 
570, 1218 
Schmid,H.-P. 64 
Schmidt, A . 222, 1272 
Schmidt, F. W. 114 
Schmidt, H . J. 400 
Schmidt, R. R. 948 
Schmitt, R. 181 
Schmut, O. 508 
Schnarr, M . 1156 
Schneider, F. 742, 805 
Schneider, M . 670 
Schobert, B. 699 
Schraudolf, H . 449 
Schreiber, J. 550 
Schröder, W. 136 
Schulten, H.-R. 1094 
Schulz, U . 1036 
Schwulera, U . 38 
Seeger, R. 330, 1133 
Seela,F. 350 
Seigier, D. S. 876 
Seite, U l . 253,431 
Seite, Ur. 253,431 
Setyono, B. 64 
Sharma, G . K . 1261 
Sharma, S. K . 387 
Shugar, D. 359 
Shute, J. L. 738 
Silva, M . P. de 644 
Simon, H . 1 
Simonis, W. 1062, 1072 
Skowrohski, J. 1151 
Släma, K . 599 
Smith, D. M . 876 
Solberg, Y. 493, 1275 
Sommer, I. 279 
Sommer, M . 400 
Sonka,J. 449 
Soto, M . A. 478, 1269 
Spencer, D . M . 131 
Spencer, J. F. T. 131 
Spiller, H . 820 
Spindler, K . - D . 1243 
Starratt, A . N . 9 
Steer, W. 882 
Steffen, Ch. 301 
Stehlik,D. 757 
Steinbüchl, A . 576 
Sterk, H . 503, 508 
Stichler, W. 1 
Stieve, H . 136 
Stijve,T. 330, 1133 
Stocken, J. C. 299, 1285 
Stoessl, A . 87 • 
Stolarski, R. 359 
Stothers, J. B. 87 
Strack, D. 695,715 
Strotmann, H . 992 
Struble, D. L . 1281 
Süssmuth, R. 565 
Sugahara, K . 628 
Suske, G . 214 
Szymczak, G . 1151 
Tanaka, O. 1094 
Techy, F. 582 
Tempel, P. 890 
Teschner, R. 805 
Thibault, P. 414, 570 
Thomas, H. 481,709 
Thommen, H . 181 
Tiboni, O. 1195 
Tischer, W. 992 
Tohä,J. 478,1269 
Townsend, L. B. 653 
Träger, L. 533 
Trebst, A. 419,831,986, 
1028 
Trincher, K . 474 
Trüper, H . G. 346 
Tsang, Y . -F . 46 
Tuengler, P. 60 
Ulmer, W. 658 
Urbach, D. 951 
Urbach, W. 951 
Vanlinden, F. 1195 
Venkataramana, S. 210 
Vernotte, C. 826 
Veronese, F. M . 392 
Veser, J. 709 
Voermann, S. 1281 
Vogel, D. 782 
Voigtländer, R. 1174 
Vollmer, B. 770 
V o l m , M . 885 
Wagner, H . 677 
Wagner, W. 214 
Waldron-Edward, D. 90 
Walter, H . 1224 
Wawra, H . 171 
Wayss, K . 885 
Weber, N . 885 
Weinert, M . 27 
Weissenböck, G . 854 
Wenzel, M . 670 
Werner, D. 793 
Widholm, J. M . 1177 
Widmann, A. 565 
Wiermann, R. 1289 
Wilcockson, J. 793 
Wild, A . 1070 
Williams, D. S. 463 
Williamson, J. H . 304 
Wink, M . 704 
Wittner, M . 96, 101 
Wölfle,D. 576 
Wollenweber, E. 157,876, 
1289 
Wong, D. 826 
Wright,K. 966 
Würzer, G. 931 
Wydrzynski, Th. 826 
Yahara, S. 1094 
Youngman, R. J. 1032 
Chemical Modification of Biliprotein Chromophores * 
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naturation 
The reaction of biliproteins with sodium dithionite has been studied. The reagent is selective 
towards the chromophores. In denatured phycocyanin from S p i r u l i n a p l a t e n s i s , all three chromo-
phores react to form yellow "phycorubin", whereas only 1/3 of the chromophores react in native 
phycocyanin in a non-statistical manner. From reversion experiments, it can be shown, that the 
thermodynamic stability of the chromophores towards reaction with dithionite is increased in the 
native pigment. Similarly, native phytochrome in its P r form reacts only partially to a pigment ab-
sorbing at both 420 and 660 nm. The same product is formed from native Pf r , indicating both a 
reversion to P r and a partial reduction. 
Introduction 
Biliproteins are chromoproteins containing bile 
pigment chromophores (A-dihydrobilins [2 - 6], 
e. g . formulas 1, 2) covalently linked via a thioether 
bond to the apoprotein [7 — 10]. The p h y c o b i l i p r o -
teins (phycocyanins (PC), allophycocyanins and phy-
coerthyrins) are the main light harvesting pigments 
of photosystem II of the blue-green, red and crypto-
phytan algae [11 - 13]. As has been shown by dena-
turation studies, the physical and chemical proper-
ties of the phycobiliprotein chromophores, which fit 
them for their biological functions, are profoundly 
influenced by noncovalent i n t e r a c t i o n s with the pro-
tein moieties ("molecular ecology"). Native phyco-
biliproteins are highly fluorescent and transfer the 
absorbed energy to the photosynthetically active re-
action center Chlorophyll by the mechanism of in-
duced fluorescence (see [14] for references). This flu-
orescence is completely quenched by denaturation 
[15]. Also, the main absorption band for denatured 
phycobiliproteins is in the near uv spectral region, 
but the native forms have their main absorption 
band in the red spectral region [1], a prerequisite for 
effective photosynthesis of the algae at their natural 
habitat. Similarly pronounced differences between 
the n a t i v e and d e n a t u r e d pigments exist in phytochro-
me [16], the photomorphogenetic reaction center 
pigment of higher plants and some algae [17]. It under-
* Studies on Plant Bile Pigments 5 — Part 4 of this series 
[!]• 
A b b r e v i a t i o n s : PC, phycocyanin; P r , Pf r , phytochrome in 
the red and far-red absorbing from, respectively. 
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Formula 1: 
PC: R, = Protein, R 2 = Ethyl 
P r : R, = Protein, R 2 = Vinyl 
Protein 
Formula 2 
- Protein 
CO Protein COO" 
Formula 3: 
Phycorubin: R = Ethyl 
Phytochromorubin: R = Vinyl 
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goes photochemical conversion from P r to P f r , the 
physiologically active form, only in the native State. 
An approach to study the noncovalent interactions 
between chromophores and apoproteins in the bili-
proteins responsible for the changes cited above 
more precisely, was made by the method of selective 
chemical modification of the bile pigment chromo-
phore. 
By comparison of the properties of the thus obtain-
ed "synthetic" chromophore, when the apoprotein 
is in its native or denatured form, respectively, a bet-
ter insight of the influence of the protein moiety on 
the chromophore is expected. For the first experi-
ment of this type, the reductant dithionite was cho-
sen as a chromophore selective reagent. Interesting-
ly, dithionite (and other reductants) have been 
shown earlier to accelerate the i n vitro dark reversion 
0 f P f r tO P r [18]. 
Materials and Methods 
PC was isolated from S p i r u l i n a platensis. The 
deep-frozen cells (30 g) were broken with glass 
beads (0.17 mm 0 ) in a cell mill, and the debris was 
extracted twice with 50 ml tris-buffer (10 mM, 
pH 8.0). The resulting crude extract was centrifuged 
at 78,000 x g for 60 min. The protein was purified by 
chromatography on DEAE-cellulose (DE 52, What-
man, England) and subsequent gel Filtration on Bio-
gel P 150 (Biorad, California). £020/280 = 4.2. 
Phytochrome was isolated from oat using a modi-
fied procedure [19] of the method described by [16]. 
It had a purity index £ 2 8 0 / 6 6 0 = 20 and a molecular 
weight of 60,000. Work with phytochrome was done 
under green safety light. 
PC was denatured by adding 200 ul of a stock So-
lution in phosphate buffer to 2.0 ml of urea buffer 
(8 M urea, 50 m M phosphate pH 7.5), yielding a final 
concentration of 9 X 1 0 ~ 6 M in phycocyanobilin 
chromophores. Phytochrome (final concentration 
3x 10~6 M in phytochromobilin chromophores, cal-
culated from the extinction coefficient of [20]) was 
denatured by addition of solid urea (8 M) to its Solu-
tion in tris-buffer (10 I H M , pH 7.4). For reduction, 
the denatured pigments were treated with solid sodi-
um dithionite (5 x 10~3 M), or aliquots of a freshly 
prepared Solution of dithionite in phosphate buffer 
were added (final concentration 5 x 10~4 M). PC was 
renatured by removal of urea by gel filtration on a 
1.7x12 cm Biogel P2 column equilibrated with 
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phosphate buffer. This procedure was carried out 
either in the absence ("aerobic renaturation") or in 
the presence of 5 x 10"3 M dithionite ("anaerobic re-
naturation"). Native biliproteins were treated with 
dithionite as described for the denatured forms. 
UV-vis spectra were recorded on a D M R 22 spec-
trophotometer (Zeiss, Oberkochen). The phytochro-
me measurements were performed with a U V P 300 
spectrophotometer (Shimadzu, Japan) equipped 
with a DBC-2 baseline correction unit in the double-
beam mode. 
Phycocyanin: If denatured PC * was treated with 
sodium dithionite, the bands at 602 and 355 nm dis-
appeared, and a new band arose at 418 nm 
(Fig. 1 a). A spectroscopically identical reaction pro-
duct was obtained, if 5 x 10 - 4 M or 5 x 10"3 M dithio-
nite were used, but the reaction was faster with the 
latter concentration (decrease from 20 min to 10 sec-
onds for completion at room temperature). 
If the yellow product (denatured, dithionite-
treated PC) was renatured by removal of urea (gel 
filtration on biogel P2) in the absence of dithionite 
("aerobic renaturation") (Fig. 1 b) or at a dithionite 
conc. of 5 x 10~4 M , the blue colour of native PC re-
appeared. The product was identical to native PC as 
judged from its uv-vis spectroscopic and electropho-
retic properties. If the renaturation procedure was 
carried out in the presence of 5 x 1 0 ~ 3 M dithionite 
("anaerobic renaturation", Fig. 1 b), the resulting 
pigment had absorption bands at both 620 nm and 
418 nm ( E 6 2 0 / E 4 1 8 = 3 : 1). If this greenish-blue pro-
* The results obtained with PC are summarized in Sche-
ine 1, those for phytochrome in Scheme 2 and Table I. The 
subscripts for the pigments refer to the approximate maxi-
ma of their visible absorption bands, the surscripts to the 
State of the protein. 
Results 
8 M 
urea 
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X [nm] * — X [nm] 
Fig. 1. Uv-vis spectra of the products shown in Scheme 1. a) P C ^ a t u r e d ( ): D e n a t u r e d P C in phosphate buf-
fer (0.05 M), pH 7.5, containing urea (8 M); P C ^ ° a t u r e d ( ): The same Solution after addition of sodium dithionite 
(5 x 10-3 M). b) P Q a t i v e ( — ): P C d ? 8 n a t u r e d , renatured by removal of urea and dithionite by gel filtration. P Q a t ^ 8 
( ): PCdenatured a f t e r r e moval of urea only by gel Filtration in the presence of dithionite (5 x 10~3 M). 
duct was denatured again by addition of solid urea 
(8 M) without further addition of dithionite, the yel-
low colour returned immediately, the absorption 
spectrum showing a Single peak in the visible region 
at A m a x = 418 nm. No bleaching of the 620 nm band 
was seen, when native PC was treated with 5 x 10 - 4 M 
dithionite. At a concentration of 5 x 10~3 M , E 6 2 0 de-
creased by 26% (the integrated intensity of the long 
wavelength band by 35%) and a peak at 418 nm ap-
peared. Spectroscopically the pigment obtained this 
way resembled that of the "anaerobic renaturation" 
procedure. 
Phytochrome *: After denaturation of P r by addi-
tion of urea to a final concentration of 8 M , the origi-
nal band at 660 nm was shifted to 655 nm and de-
native 5 x 10" 3M native 5x1Q" 3 M native 
6 6 0 dithionite ' 6 6 0 , 4 2 0 * dithionite • 7 3 0 
8 M urea | 
denatured 5 « 1 0 ~ 3 M denatured 
6 6 0 dithionite * 420 
Scheme 2 
* See footnote p. 3. 
creased to 27%. Dithionite treatment (5 x 10~3 M) of 
the denatured P r resulted in total bleaching of the 
long wavelength band and the apperance of a band at 
422 nm. These changes were also seen in the differ-
ence spectrum (P r denatured/5 x 10~3 M dithionite 
minus P r denatured) showing a positive band at 
430 nm and a negative one at 655 nm. Denaturation 
of Pfr in the free base form resulted in conversion to 
P r , as has been described earlier [16], and therefore, 
the products resulting from dithionite treatment 
were identical to those obtained for P r . Addition of 
5 x l O ~ 3 M sodium dithionite to native P r yielded 
only partial bleaching of the band at 660 nm. The 
uv-vis difference spectrum (P r native/5 x 10~3 M di-
thionite minus P r native) had negative bands at 
660 nm (and 730 nm) and a positive band at 433 nm. 
From this difference spectrum, a decrease of the 
original E 6 6 0 by 10- 15% was calculated. N a t i v e P f r 
showed uv-vis absorption bands at 660 and 720 nm. 
Upon treatment with 5 x 10~3 M dithionite, the band 
at 720 nm disappeared, the absorption band at 
660 nm increased by about 40%, and a new band was 
formed at 425 nm, corresponding to a negative band 
at 720 and two positive bands at 655 and 430 nm in 
the difference spectrum (Pfr native/5 x 10~3 M dithio-
nite minus P f r native) (Fig. 2). 
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Table I. Uv-vis spectra of the phytochrome reduction experiments with dithionite. 
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Compound Uv-vis absorption spectra 
Original (I) 
\ m . A X fnml 
after treatment with 
5 X 10"3 M dithionite (II) 
^max [nm] Ea 
Extrema in the uv-vis 
difference spectra 
(II minus I) 
^max fnml 
Intensity change of the 
long wavelength 
bands after dithionite-
treatment, calculated 
from uv-vis absorption 
and uv-vis absorption 
difference spectra 
P r , n a t i v e 660 0.2 660 0.18 660 neg. 10-15% decrease a 
730 0.01 b 730 neg. 
433 pos. 
100% decrease 
P r , d e n a t u r e d 655 0.06 422 0.08 655 neg. 
430 pos. 
100% decrease 
Pf r, n a t i v e 660 0.07 660 0.1 655 pos. 40% increase 
720 0.06 425 0.06 720 neg. 
430 pos. 
100% decrease 
a Quantification of the results was difficult for some samples, due to turbidity and bleaching of the background absorption 
by the dithionite. 
b At X <430 nm undetermined due to the turbidity of the sample. 
« , 1 1 
800 700 600 500 400 
X[n m] 
Fig. 2. Uv-vis difference spectrum of the reaction of phy-
tochrome P f r with 5 x 10~3 M sodium dithionite. Pfr, native/ 
sodium dithionite minus P l r > n a ( i v e . 
Discussion 
Denatured PC or P r could be completely convert-
ed to yellow pigments with sodium dithionite. Fischer 
and Plieninger [21] have reported, that biliverdin is 
reduced by this reagent to bilirubin. A rubinoid pig-
ment (Amax = 420 nm) has been obtained, too, from 
phycocyanobilin [22]. The reduction products of PC 
and P r had absorption maxima (418 and 422 nm, 
respectively) as expected for rubins (400 — 460 nm), 
e. g. [21, 23]. Assuming a similar reduction by di-
thionite as has been reported for biliverdin [21], an 
A-dihydro-(meso)-bilirubin structure is suggested 
for these pigments (formula 3), which we have 
named "phycorubin"and "phytochromorubin". 
Treatment of native biliproteins led only to partial 
reaction, even at a dithionite concentration of 
5 x 10~3 M , exceeding ten times the concentration 
sufficient for complete reduction of the denatured 
forms (5 x 10~4 M). From their uv-vis spectral data, 
the products obtained at ^dithionite = 5 x 10~3 M con-
tain verdin-type chromophores (formula 1) as well 
as rubin-type chromophores (formula 3). From the 
decrease of the intergrated intensity of the long 
wave-length band of 35%, it can be estimated, that 
about one third of the phycocyanin chromophores 
are in the reduced State. A non-statistical reduction 
of the three chromophores present in the PC mono-
mer is supported by the uv-vis difference spectrum 
(PC native minus PC native/5 x 10~3 M dithionite), 
which has a negative double band at 596 and 616 nm 
(blue-shifted with respect to the absorption maxi-
mum of native PC at 620 nm), as well as by the fluo-
rescence excitation spectra * of partially reduced 
PC, which do not exhibit the short wavelength 
Shoulder present at 600 nm in native PC. Thus, the 
chromophores absorbing at shorter wavelengths are 
preferentially reduced. 
Several explanations may principally be given for 
the different behavior of denatured and native bili-
proteins. The protein could shield the chromophores 
from the aqueous environment and thus prevent the 
attack of the reductant, or, the activation energy for 
the reduction of the chromophores could be en-
hanced in the native as compared to the denatured 
* In collaboration with Dr. A . Holzwarth from the Insti-
tut für Strahlenchemie at the Max-Planck-Institut für Koh-
lenforschung, Mülheim/Ruhr, to be published. 
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State. If these kinetic arguments would hold, the 
yellow chromophores would have to be accomodated 
by the protein. 
However, these kinetic arguments are not in 
agreement with the results of the renaturation 
of "phycorubin". During renaturation at 
^'dithionite = 5 x 10~4 M , complete reoxidation occured. 
At Cduhionite = 5 x 10~3 M ("anaerobic renaturation"), 
the chromophores were still reoxidized to the most 
part, and only 20 - 30% remained reduced, if judged 
by the uv-vis spectrum (Fig. 1 b). The renaturation 
products thus resemble those obtained by dithionite 
treatment of the native PC at the corresponding con-
centrations. Any artefact due to possible losses of 
dithionite by air-oxidation during the chromatogra-
phy could be excluded by a subsequent denaturation 
of the renaturation products. Without further addi-
tion of dithionite, fully reduced "phycorubin" was 
obtained back. This proves, that reoxidation to the 
corresponding cyanin had occured under conditions 
thermodynamically favoring the reduced chromo-
phores in denatured V C . 
The results can, therefore, only be explained by a 
thermodynamic argument, e. g. a stability difference 
of the biliprotein chromophores towards reaction 
with dithionite between the native and the denatured 
State. If the dithionite reaction is a true reduction to 
rubins (hydrogenation of C-10 and N-22), this would 
implicate, that the redox potential of the chromo-
phores must be more negativ in the native than in 
the denatured State. This stability difference towards 
reduction may be correlated to the recently sug-
gested conformational change from the cyclic form in 
the denatured, to the extended conformation in the 
native chromoprotein [1]. This possibility is currently 
investigated by reduction studies on suitable model 
Compounds. A decreased stability towards oxidation 
has also been found for Square planar complexes of 
bilirubin with metals like Z n 2 + , and the effect has 
been correlated to conformational changes [24]. 
By treatment of native and denatured P r with dithio-
nite, analogous results were obtained as with the re-
spective forms of PC. DenaturedPr was fully reduced, 
while only partial reduction of native P r was observ-
ed at ^dithionite = 5 x 10"3 M . In contrast to PC, how-
ever, attempts to renature urea denatured phyto-
chrome by gel filtration failed. Though a kinetic 
argument can, therefore, not yet be unequivocally 
excluded in this case, one may suggest a similar 
stability change of the native P r chromophore to-
wards reduction by analogy with PC. 
An acceleration of the i n vitro dark reversion of Pfr 
by reductants like dithionite, N A D H and ferredoxin 
has been described by Mumford and Jenner [18]. 
Under the conditions used in this study, treatment of 
native P L r with 5 x 10~3 M dithionite led to complete 
conversion to the partially reduced P r form within 
10 min, the time required to take a spectrum. Mum-
ford and Jenner [18] have speculated about some 
kind of a reduced intermediate during the intercon-
version. From the experiments described, it may be 
suggested, that the P r is produced from Pfr via a bili-
rubin — like species. Kinetic studies are in advance 
to clarify this proposal. 
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